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PREFACE. 


The present volume commences a new series of the “ Trans¬ 
actions of the New Zealand Institute,” in which, for convenience 
and economy,.ihe size of the page has been reduced from royal 
to demy octavo. An alphabetical index has also been added to 
the volume for the first time. A General Alphabetical Index 
of Authors and Subjects, for the seventeen volumes which con-. 


. stitute the first series, has been prepared, and will b e preser/ 
to all members of the Institute along with this ’ ^ 


/ 
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ABSTRACTS OF RULES AND STATUTES. 


Gazetted m THE **New Zealand Gazette,’’ 9th March, 1868. 

Section I. 

Incorporation of Societies, 

1. No Society shall be incorporated with the Institute under the pro¬ 
visions of “ The New Zealand Institute Act, 1867,” unless such Society shall 
consist of not less than twenty-five members, subscribing in the aggregate a 
sum of not less than fifty pounds sterling annually, for the promotion of art, 
science, or such other branch of knowledge for which it is associated, to be 
from time to time certified to the satisfaction of the Board of Governors of 
the Institute by the Chairman for the time being of the Society* 



New Zealand institute. 

2. Any Society incorporated as aforesaid shall cease to be incorporated 
with the Institute in case the number of the members of the said Society 
shall at any time become less than twenty-five, the amount of money 
annually subscribed by such members shall at any time be less than £50. 

3. The by-laws of every Society to be incorporated as aforesaid shall 
provide for the expenditure of not less than one-third of its annual revenue 
in or towards the formation or support of some local public Museum or 
Library; or otherwise shall provide for the contribution of not less than 
one-sixth of its said revenue towards the extension and maintenance of the 
Museum and Library of the New Zealand Institute. 

4. Any Society incorporated as aforesaid, which shall in any one year 
fail to expend the proportion of revenue affixed in^ manner provided by 
Eule 3 aforesaid, shall &om thenceforth cease to be incorporated with the 
Institute. 

5. All papers read before any Society for the time being incorporated 
with the Institute shall be deemed to be communications to the Institute, 
and may then he published as Proceedings or Transactions of the Institute, 
subject to the following regulations of the Board of the Institute regarding 
publications:— ' 

Regulations regarding RublicaUons. 

(a.) The publications of the Institute shall consist of a current abstract 
of the proceedings of the Societies for the time being incorporated 
with the Institute, to be intituled, “ Proceedings of the New Zealand 
Institute,” and of transactions, comprising papers read before the 
Incorporated Societies (subject, however, to selection as hereinafter 
mentioned), to be intituled, “Transactions of the New Zealand 
Institute.” 

(6.) The Institute shall have power to reject any papers read before any 
of the Ineorj>orated Societies. 

(c.) Papers so rejected wfil be returned to the Society before which they 
were read. 

(d.) A proportional contribution may be req.uired from each Society 
towards the cost of publishing the Proceedings and Transactions of 
the Institute. 

(fi.) Each Incorporated Society will be entitled to receive a proportional 
number of copies of the Proceedings and Transactions of the 
Institute, to be from time to. time fixed by the Board of Governors. 

(f.) Extra copies will be issued to any of the members of Incorporated 
Societies at the cost price of publication. 

6. All property acoumtilated by or with funds derived from Incorporated 
Societies and placed in the charge of the Institute, shall bo vested in the 
Institute, and’ be used and applied at the discretion of the Board of Governors 
for public advantage, in like manner with any other of the property of the 
Institute. 

7. Subject to “ The New Zealand Institute Act, 1867,” and to the fore¬ 
going rules, .all Societies incorporated with the Institute shall bo entitled to 
retain or alter their own form of constitution and the by-laws for their own 
management, and shall conduct their own affairs. 

8. Upon application signed by tho Chairman and countersigned by the 

Secretary of any Sooietyj accompanied by the certificate raqiuired under Buie 
No. li a certificate of incorporation will be granted under tho Beal of the 
Institute, and will remain in force as long as the foregoing rules of the 
Institute are complied with by the Society. . . 

';:Sbicition, ■■■ 

; f;fi 0 Management of tM Property of the ImtituAe* 

. ,9vAU donations Soci^ies,. Public Departments, or Private Individ 
du^Si to the Mwmn of Ifiib institute, shall be acknowledged by a printed 



Abstracts of Rules and Statutes. iv. 

form- of receipt, and shall be duly entered in the books of the Institute pro¬ 
vided for that purpose, and shall then be dealt with as the Board of 
Governors may direct. 

10* Deposits of articles for the Museum may be accepted by the In¬ 
stitute, subject to a fortnight’s notice of removal to be given either by the 
owner of the articles or by the Manager of the Institute, and such deposits 
shall be duly entered in a separate catalogue. 

11. Books relating to Natural Science may be deposited in the Library 
of the Institute, subject to the following conditions 

(a.) Such books are not to be withdrawn by the owner under six months’ 
notice, if such notice shah be required by the Board of Governors. 

(b.) Any funds specially expended on binding and preserving such 
deposited books at the request of the depositor, shall be (Jiarged 
against the books, and must be refunded to the Institute before 
their withdrawal, always subject to special arrangements made 
with the Board of Governors at the time of deposit. 

(c.) No books deposited in the Library of the Institute shall be removed 
for temporary use, except on the written authority or receipt of the 
owner, and then only for a period not exceeding seven days at any 
one time. 

12. All books in the Librarjr of the Institute shall be duly entered in a 
catalogue, which shall be accessible to the public. 

13. The public shall be admitted to the use of the Museum and Library, 
subject to by-laws to be fi-amed by the Board. 

Section IIL 

The Laboratory shall, for the time being, be and remain under the 
■exclusive management of the Manager of the Institute. 

Section IV. 

Of Date 23ed Septembee, 1870. 

Scnorary Memhet's, 

^ Whereas the rules’of the Societies incorporated under the New Zealand 
Institute Act provide for the election of Honorary Members of such Societies; 
but inasmuch as such Honorary Members would not tha’cby become mem¬ 
bers of the New Zealand Institute, and whereas it is expedient to make 
provision for the election of Honorary Members of the New Zealand In¬ 
stitute, it is hereby declared-— 

let. Each incorporated Society may, in the month of November next; 
nominate for election as Honorary Members of the New Zealand 
Institute three persons, and in the month of November in each 
succeeding year, one person, not residing in the colony. 

2nd. The names, desoriptionsi and addresses of persons so nominated, 
together with the grounds on which their election as Honorary 
Members is recommended, shall be forthwith forwarded to the 
Manapr of the New Zealand Institute, and shall by him , be 
submitted to the Governors at the next succeeding meeting. 

3rd. From the persons so nominated, the Governors may select in the 

■ first year not more than nine, and in each succeeding year not 
more than three, who shall from thenceforth be Honorary Members 
of the New Zealand Institute, provided that the total number of 
Honorary Members sh^ not exceed thirty. 
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LIST OF INCOEPOEATED SOCIETIES. 


NAME OF SOCIETY. 

Wellington Philosophical Society 
Auckland Institute - - - 

Philosophical Institute of Canterbury 
Otago Institute - - 

Westland Institute - - - 

Hawke’s Bay Philosophical Institute - 
Southland Institute - - - 

Nelson Philosophioal Society 


DATE OF INCORPORATION, 

lOth June, 1868. 
10th June, 1868, 
22nd October, 1868. 
18th October, 1869* 
21st December, 1874* 
31st March, , 1876. 
21st July, 1880, 
20th December, 1888. 


OPPICEES OP INCOEPOEATED SOCIETIES, AND 
EXTEACTS PEOM THE EULES. 

WBILINGTON PHILOSOPHIOAL SOCrSTy, 
Office-bearers for 1886.— President^!mies Hector, M.D., 
O.M.O., P.E.S.; Vice-presidents —P. B. Hutchinson, M.R.O.S., 
W. T. L. Travers, P.L.8.; Council —Martin Chapman, Hon. 
G. R. Johnson, M.L.C., W. M. Maskell, F.M.S., A* de B. 
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I.-^MISCELLANEOUS. 


Akt. I .—The Maori in xUia, 

By E. Teegear. 

[Tmd before the Philosophical Society^ Wellington, \%th August, 1885.] 

One who is an authority on Philology (Dr. Latham), when com" 
menting on the Polynesian language, says “ The first thing 
which commands attention is its thorough insular or oceanic 
character.” 

It is this mistake, made by all the other European scientists 
also, which it is my endeavour to correct; so far from being 
insular, its every word is kindred to the speech of the mainland, 
and, far from being oceanic, it stretches from Iceland and the 
Isle of Man across the continents of Europe and Asia. 

In reading this paper, I must consider the argument used in 
“ The Aryan Maori ” as being in the possession of my hearers. 
I have arrived at the conclusion, mainly by the evidence of lan¬ 
guage, that the Maori is a branch of that great race which, 
conquered and occiipied the major part of Europe, Persia, and 
India. Of the three divisions of language, the monosyllabic, 
the agglutinated, and the inflected, the Aryans have been sup¬ 
posed to possess the characteristic of an inflected grammar, 
while the Maori has been set down among the agglutinated 
group. But, however true it may be that the Aryan languages 
are now inflected, I think it can hardly be pretended that they 
were always thus; grammar is a mere matter of development, 
and the primitive tribes from whom we are all descended 
troubled themselves little with the inkicacies of scholasticism; 
the ** bare-Hmbed men with stone ates on their shoulders ” who 
conquered Europe had not conquered the Greek grammar, nor 
had the victors over the Nagas of India evolved the rules of 
external and internal Sandhi” to vex the soul of the student of 
Sanscrit. The Maori has crystallized his speech in that mode 
which the primitive Aryans used, perhaps 4,000, perhaps 6,000 
years ago* 



4 Tramactiom, — Miscellaneous. 

It may be said, perhaps, that I throw too much importance 
into the resemblances of words, and that the community of Ian- 
guage is not the only conclusive proof of unity of race. But, 
each to his own department, it will be for the geologist, the 
anthropologist, and the general historian to deal with the ques¬ 
tion more fully—where I go outside the province of language I 
do so only in the briefest manner. But it is to language that 
the scientist looks for his most conclusive evidence of common 
descent. The measurement of skulls, the comparisons of reli¬ 
gions, the groupings by shades of colour, would never have led 
to the certainty that the dusky Hindoo was brother to the fair 
Prussian, had not the testimony of language been decisive. A 
change of locality indiices alteration in the lower animals far 
greater than any variety in the races of men; the pig, trans- ’ 
ported to South America, becomes in some cases red, in some 
black; it gets a thick fur, underneath which.is wool, some even 
have solid hoofs the number of the vertebrio differs in different 
species, and the wild hog has six incisor teeth in the upper jaw, 
and six in the lower, while the tame animal has only three. 
According to M. de Quatrefages there is a race of cattle in Pia- 
centino which have fourteen pairs of ribs instead of thirteen, 
pr. Draper affirms that darkiaess or fairness of skin depends on 
the manner In which liver performs its duties, and that 
colour has no reference to race. The ravages made by even half 
a century qf degiadatibn, are well shown by Brace in his manual 
of Ethnology: “ Malacca,’Vsays Dr, Yvan, “ has about 80,000 
inhabitants. This population is composed of Portuguese, Dutch, 
BngHsh, and Chinese. Among the inhabitants of Eux*opean 
origin, the Portuguese are the most numerous. They are, for 
the.most part, deseendants of the ancient conquerors of Malaisia,; 
Their fathers were the companions of Vasco di Gama and Albu¬ 
querque, but like the monuments that their ancestors raise<h 
and which ebyer the soil of their ruins, they also have been in¬ 
jured by degr^atipn and age.’’ After mentioning that they are 
lower in every way than the Malay, that even their features 
have put on an Ethiopian type, he resumes: “ The majority bear 
illustrious htoes, and they are ignorant who were their fathers,, 
and what ray of th® past pierces their obscurity. In the space 
of half a century, perhaps, religion, morals, traditions, written 
transmission of thought, are effaced from their remembrance.’’ 

The Maoris have had no such fall; in their religion, their 
language, their custqms, they seem simply not to have advanced^ 
;bp-t among them ^ as we shoidd have stood among bur 
;q^,ancesto^ hi the age of polished stone weapons, the N'eolithio 
.period.: I wiU, then, revert to the chiefs 
parison,; that of language, aiid will compare Maori with tongues 
how s]^ken. ; Birst,'Hin- 
scarcely to be caUed a to it is a compound of 
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three great languages—Sanscrit, Persian, and Arabic. Of the 
Maori agreement with older Sanscrit I gave many examples in 
the Aryan Maori ”—when a dictionary (which I have ordered 
from England) arrives, I shall be able to show the older forms 
at a greater length. The words I shall call Sanscrit are those 
written in the Hindu dictionary in Sanscrit characters, the 
Persian being written in Persian. The Arabic is a Semitic 
tongue, and I do not understand it. Let it be remembered that 
probably the Hindu and the Maori languages have been flowing 
apart in two distinct streams for over 4,000 years, and I think 
the following examples will be thought to be very strange 
coincidences indeed. 

In showing these comparisons I must remind my listeners 
that ng and k are interchangeable, that r and I are interchange¬ 
able, r and d, ^ and h, and that the Maori language insists on a 
vowel following a consonant, thus ;plu would be poru ox puru, 
English instances of the interchange of r and I are—Prince 
Harry into Prince Hal, Sarum into Salisbury, &c. The ng into 
the k sound is finely shown in the Latin —tango becoming tactus; 
pingo, pictias, &c., so that all these changes have Aryan features. 
A good example of r to d is the Maori ra, a day, changes to the 
Danish the German the English day—-tihe German and 
Danish interchange of d to t being equal to*that of Sanscrit to 
Maori, as will be shown by exanii)les. 

Hindustani. 

SANSCRIT. MAORI. 

UkhaTf to root up Hauhake^ to root up crop 

to extirpate nhupapa, to finish, consume 

apaa, fraternity ajao, to gather, together 

apaa, fraternity apw, a company of labourers 

utar^ to cross, low water nta^ the land, coast 

utai\ the fare (ferry) uin, the price paid 

to transport, caiTy ttia, to load a vessel 

oitwr, to hurry 

(atutey to jostle 

var,. a day taa, a division of time 

achunf a teacher ako, io teach or learn 

ar, contention, dispute anta, irascible 

fiWf, to desire, have children a?, to procreate 
a/cimi, defamation aAdr/, to reject 

dnM, the eye aytya, to look 

ayda, firm, strong , aArtia/fit, firm, strong 

before, beyond a/c^, before, onwards 

;«#> to pre^^ aki-aM, to uxge on 

alangi the way, direction the path 

Mnokhaf singular, rare amhe^ only 

^ BW'P 
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SANSOBIT. 

hat^ to speak, question 

hak^ to speak 

hal^ a baby 
hal, the hair 
hal, a sprout 

hmi^ an an*ow 

han, form, colour 

hao, wind, flatulence 
hacli^ a root 

hurra^ seed 

Bardhi, the goddess of eruptive 
diseases 

haru^ jungle grass 
Urash, to separate 
barah^ a homestead 
cakes 

bara, worthy, eminent 
barhna^ to increase, expand 
hamla^ Bjx adze 
bagUf a wading bird 
bald, a beam ; - 


MAORI. 

patai, to question 
ipaJdJd, to question 
[mkiivaha, boastful 
parare^ to bawl 
parBi a band for the hair 
pnnr% a sprout 
\pana^ to thrust away 
[panga^ to throw 
pmii, to paint 

to burst, explode 
paJdaka^ a root 
piira’piira, seed 
pam, affected with pimples 

pam^ to thatch 
piram^ to be separated 
para^ to fell bush, to clear 
pararCi food 
para, bravery, spirit 
pmwia, to run over 
pahore, scraped off 
pakura, fi swamp hen (piikeko) 
para, a tree out in halves dowi 
the middle 


bulbida, to bubble pu-pu^ to bubble up, boil 

halm, a wife (from vah to carry) tvahrne, a woman, wife 
Z)7ioy, to eat ■ po-poa, sacred food 

Mor, the dawn pwad, the dawn 

feAw/c, the stomach the stomach 

(puM>‘2mM, ien^thevB or ornamei 
iteten, jewels, embelhshment for the hair 

(^weW, treasure 

MuAra, hungry ^ without food 

Mok, artless, simple , ywa/m, awkward 

hlmima, to bur^ to burn 

hhae, to fear paifi, afraid 

deceit double 

to scare to stare wildly 

splinters r '' , jpw/c<z, firewood \. 
contact pW, to come close 

Wdrai, to fight pi->pin, io join battle . 

hhagada, \^m^i pakanga, hostilities : 

Vhaggi,mM ' to pntio fliglit ' 

Mka, probked pekid^io branch, tura aside 
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7 • I • I kzno» iDR'd. 

ghin, disgust, aversion [keJ.hmio, stinking, offensive 

ghuggUf an owl kokou, an owl 

ghan, clouds konga^ cloudy 

glii^ butter kvnaki^ a relish 

gahhha, bedding ka'pi^ to be covered 

gaUa, a cork, plug kati, shut, closed 

gatlvi, a small bundle ka-kati, to tie in bundles 

garra, reddish fewra, red 

gal, the throat koro-koro, the throat 

gulal, red powder kiira, red 

cow-dung used for plaster- kaupa-pa, a floor 
ing the floor 

gohar, a deity over cattle kaupa^pa, a wise ] 

gopiya, a sling (used to drive kopere, a sling 
away cattle) 


kaupa^pa, a wise man, oracle 


(£r;S>?Jr 

gol, a channel korou, a channel 

golf round, annular koni, looped 

khal, a hide /an, a hide 

khad, to dig /can, to dig for 

kgari, a garden bed keri., to dig 

ket, a comet kotiri, a meteor 

khas, a load kaive, to carry 

kga, what ? /aa, when ? 

to, to out koti, to cut 

kaj, a feast, dinner kai, food 

Jcakatua, crested parrot (cocka- kaka, a parrot 

too) 

ham, sldll, dexterity ha-kama, quid 

kgn, io say bittei* things kawja, to curs< 

kachcha, green , kakariki, greet 

kaphapi, to tremble, shake kapekapeta, to 

kwna, bitter kawa, bitter 

kuB, a mattock ko,z> spade (a 

Dhori, the bull Maori graft-w< 


ka-kajna, quick, nimble 

kamja, to curse 

kakariki, green 

kapekapeta, to flutter, writhe 

kawa, bitter 

koi a spade (a sort of) 

Maori graft-words, tar a, 


This is useful as showing the change ofd into t. 


dm, poor, a pauper whaka-ima, to treat as a slave 

daur, a, string tan, a string 

dudhi, the breast (mother’s) y^^huhi-tete, to milk 

rfAam, a robber ifato, a thief 

dhaga, a thread taka, a thread 

cMmm, to burn the dead to set on fire 

(Eeferred to afterwards.) 

f|/tar/<^ a noarch, attack taua^ a war party 
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SANSCEIT. 

dhur, far-off 
dhura^ a boundary 
dharallay a swarm 

dhuhka, to push, shove 
dhakha, to fall frequently 
dhan, riches, property (but 
especially cattle) 

Compare (Lat.) 
dhup, the sunshine, warmth 
duhdha, doubt 
daina, to be concealed 
dabak, to hide 

tao, to heat 

tujh, thine 
tevm', eyesight 

tiya (and tia) a boundary max’k 

tiri t have mercy I save us I 
tdrigi^ a hatchet 
far piece by j)lece 
tofr tdr, to tear to pieces 
tut, darling 

tahar tor, one after the other 
tara, a star 
tar, to strike 
tayu, a thread 

m ear-ring 

tur turi, a trumpet 
tircka, oblique 
tan, chastisement, 

tawa, a buoy 
tatZar^ the belly 
tui, lace 

to thump 7 
thakkd, a^heap 
t&ora, a few 

' 777 :/: 


MAORI. 

timhn, indistinctly seen 
t«.n, a fence-post 
turaha, to keep away 
tararau, to make a loud confused 
noise 

whaka-ta/fu, to throw down 
tataka, to fall off 
tana, his (possessive) 
taonga, property, 
pecii and pemnia. 
tupxi, to glow, redness 
tupiia, strange, uncertain 
tapaniU, to go stealthily 
tapaki, to cover 
ta-tao, a long while cooking 
tad-puku, cook (wrapt in leaves) 
tau, thine 
titvha, to squint 
tia, to drive in posts or pegs 
tia-Toa, straight side (as of a pa) 
tiri, offering to a deity 
toki, an axe 
fatm, to count 
ta-tau, to attack 

tau 0 te ate,'* darling of one’s 
heart 

Uipa-tahi, one by one 
tarn, to throw rays 
ta, io strike with a stick 
taka, a thread 
taringa, the ear ' 
hei-tiki, a pendent ornament {ltd, 
to wear) 

tetere, a trumpet 
iiraha, to lean 

whaka-to‘, expose to chastise¬ 
ment 

twrma, a buoy, float 
tara-tmm, the cheat 
kotui, lace 

iapa, io pulverize soil 
taka, a heap 7 
tOTUtorUyim 
tere, to float 

to; be liquid 
■^fe.t6jpasS'by':.'.7r 
iaawhe, ^o pound a cornier 
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SANSCRIT. 

cheating 

hela^ to shove, push 
hel, a basket of cow-dung 
hullar, a crowd 
natay kindred 

nichor, the end, termination 
naiuj the eye 
nikki, small 
la7\ a line, row 
lagu^ adhering 
lapat, the flame 
lata, a creeper, vine 
kitar, overwork, fatigue 
lank, a quantity 
mohri, ends of a garment 
mae, a harrow 
rnantar, a spell charm 
inok, silent, dumb 
inuhh, the mouth, face 
the tap-root 
mutthif the hand 
manana^ to persuade 
inoh, aflection, love 
matkana, to ogle, wanton wi' 
the eyes 
imta, fai) 

mat, understanding 
niatha, the forehead 
mala, a necklace^ rosary 
pata, a sword 
partala, a sword-belt 
pimja, an offering to a deity 
put, a screen, veil 

pakka, matured, cooked 

pott, to cover 
phari, a small shield 
phut, an opening 
pi, to love 
pet, the belly 
palln, the border, edge 
pan, the grey dawn 
pqkhwr, a pool 
pkun, three-quarters 
poe, popa, pot-herb 
; a foot 


MAORI. 

iito, to invent, lie 

Mr ail, a paddle 

hereumu, a cooking-shed 

hiira-hura, visitors 

ngati, a tribe, or relations 

neku-neku, to decline (as the sun) 

nana, the eyebrow 

nohunoM, small 

ra-ranga, ^^ row 

7'aka, entangled 

ra-7*apu, to flash forth 

•rata, a creeper, vine 

rata, tame, quiet 

y^anga, a shoal of fish 

niore-ynorenga, the end 

maea, to take up crop 

mata, a charm 

moke-moke, solitary, lonely 

moka, a muzzle 

more, the tap-root 

niatau, the right hand 

manene, importunate 

rnomo, offspring 

a matakana, to be on the lookout, 
look shy 
matu, fat 
matau, io)mQvy 

, mata, the face . 
wwiro, a girdle 
patu, a weapon 
patai, a girdle 

pntre, a ceremony of lifting tapu 
patu, a wall-screen 
paka, dried 
• pakari, matured 
■vaku, dried, set 
potae, a hat, to cover 
pare, to ward off 
puta, to pass through, a hole 
pie, to desire earnestly 
pitQ, the navel 
parua, edge of a bowl 
puao, the dawn 
poka, ti, well, hole 
punga, an odd number 

sowthistle, greens 
patere, a dance 
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SANSCEIT. 

patar^ a dancing girl 
papar, cutaneous disease 

pat, sound of breaking 

py-s, milk 
pat, a platform 
chapar, hard soil 

chapana, to chew or bite 


c7mp, silence, stillness 

chippi, a patch 
clmt, instantly 
cliat, a scratch or scar 
cUtrana, to, scatter, strew 
chatnw, scattering 
ehtti (in comp.), common, poor 
people 

chahka, the pavement, floor 
cAi,.anger , 

love, affection 

milk (white) 

ckekke, pudendum muliebre 
chivar, tattered clothes 
cJiarchai talk, report 
a rake 

jfpi, to be bom 
jah, at the time, when 

ydg, a feast, entertainment 

jmi, a fainting fit 
a wife, consort 
.yo, a wife : 

a Jar or pitcher 

. switiem, the .holy mountain 
Meru; te North 

,pole\\ 

iswyi, a needle, awl : > 

celestial, 
ftosfebite 


MAORI. 

patere, a dance 
paipai, cutaneous disease 
pato, to crack 
palate, to crack 

pi-pi, to ooze, pia, gum of trees 
pataka, a raised food-store 
tapa, to pulverise soil 
Hapa, chapped 
* tapahi, to chop 
tapa-tapahi, cut in pieces 
tupo, the cave where the bones 
of the dead were deposited 
tape, to deprive of power by a 
charm 

tapi, to patch 
tata, sudden 
ta, to tattoo 
tUan, to strew 
tatari, to sift, strain 
tutua, ignoble, low born 

tahahi, to trample on 
totohe, to contend 
tp:pu, to pair 
tohu, to preserve 
tea, w’^hite (from tete to milk) 
teke, pudendum muliebre 
ti-Uwha, in patches 
tutara, gossip 
heru, a comb 
ai, to procreate 
apanoa, until 
Wcrt, a dance song 
hakan, a feast 
anini, giidj, dizzy 
hoa, a wife or friend 
hoa, a wife (Scotch jbt*, a: sweet¬ 
heart) 

hari, to carry 

hume, to bring to a point (the 
Maoris of old knew the point 
of stellar revolution ) 
nU, the tattooing needle 
JSawaiM(m^t£kiy 
imka, Bb froBt 
herei Sb spear', 
asong . 
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SANSCEIT. 

rmuij to be melted 
rae^ a prince 

rati, enjoyment, intercourse 
7is, anger 
a rope 

?nla, mingling, union 
ran, a host, swarm 
inM, (Pali, ■rukkho) a tree 
7'ukha, dry 
7Ymla, noise 
ratim, a noose 

7'7.iJia, old . 

PERSIAN. 

/yoiyawaste 
jt?an, winged 
ravm^ expert dexterous 
mvan, flowing, liquid 
7'avamji, embarkation 
roz, the day 
m, pouring, dripping 
7'ez ish, running at the nose 
eharqyah, grazing land 
chopa, boiled rice 
cJiarkh, the celestial sphere 
Imgar, a rope, a cloth 
jiak, clear, fair 

puck, empty 

dar, a door 
duar, a door 
daraz, extended 
da;rak, a crack, fissure 
Mariya?/, the sea 

yirtw, breath, life 

, parm, anxiety, concern 
/parhez, keeping aloof 
pashm, hair, wool 


MAORI. 

7'angitoto, scoria 
(rae, a headland, forehead 
Jm, a jewel 

' whaka-rei, canoe with carved 
figure-head, bust, and arms 
rata, familiar, friendly 
n-n, anger 
ralmd, a rope 
rara, to go in shoals 
ra7i, a hundred 
rakau, a tree 
raki, dry, dried up 
rai'a, to roar 
taro7ia, to strangle 
rwmhi, an old woman 
m-waliine, an old woman 


koraha, a desert 

pannm, a wing 

}'mm, excellent 

7'ma, to melt, float 

rawafd, the other side of a river 

m, a day 

7'e-7'e, failing water 
compare (M.) «7m, the nose 
tamke, to clean the ground 
topa, cook in a hangi 
t(dca, on all sides, all round 
7^a-ranga, to weave 
paki, fair, without rain 
ipute, a bag 
\puta, a hole 

ia-taii, a door 

tara, rays, spines 
tarakanga, an indentation 
tat, the sea 
tama, ^ son 

a daughter 

pawera, solicitous, anxiety 
pare, to fend ofi 
pa7mw, the beard 
{tmiha, Bi bundle 
]tira, a mast (the mast was ori- 
. ginally r tent - pole),; plain- 
\ dwellers 
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iPBUSUN. 

mh^ the road 

rasccf welcome 
rasai^ power of mind 
tudakj a mound 
tir, an arrow 

te, sharp-pointed 

gesJm, a ringlet 
iah, penalty, forfeit 
tabahi, destiniotion 
tahm\ an axe 
tarash^ to shave 
tazi, recent, fresh 
mom., soft, waxy 

a chief 


.remote, far off 
to sew 

MflsA*, not at all 
khak, to be overcast 
Mflw, a noble 


kham^ green, unripe 
khtmaht cold 

khumi, vilenessi abjectness 
to desire 
J?Aur, to eat 

hhmki pleased, delighted 
a murderer 
klmii da$t^ dysentery 
dar^ holding ' v 
'‘dar, a■■ state.,, 

'JoV,.'ahawt;'';. /;,y , 

< baliamfh a stratagem, exeuse 
gopdj right 
hnpwingv mfo^ 

dam^ c^n : ■ 


MAOEI. . 
ara, the road 
huarahi, road 
mkui, to welcome 
rae^ the forehead 
toropuke, a mound 
tM, to throw one by one 
te-te, the head of a spear 
tei-td, the summit 
tia, to stick in 
keJm^ hair (in com*) 
iapu 



taraif to adze 
tae, to arrive 
niomona, fat, rich 
(mira-mira, to give prominence 
to 

1 whaka-wz2>a-mim, to treat with 
defei'Gnce 
^mira^ to cherish 
tara {kom'o tarn), a fable 
tmrara, spread out 
tuii to sew 
kanaka, dont! 
kakara%0% to be dusk 
kairnpu, Wx^h\), shining (oom- 
par-e (Sk.) rajah, kom raj io 
shine) 

kaimata, green, uncooked 

kuiki, cold 

kmtiiyi, cold ' 

koami, cold 

kiiare, ignorant, low 

kuika, desire 

/mf, to oat 

7 )foa, joy, pleasure 

konihi, to murder by stealth 

konao, diarrhoea 

tau, to hold 

tau^-hoim, stake for nets 
soai’ing . 
wliako*j»<^/to^ to soar 

to slip away, escape 
'jp<3^,',,good-’: 
to learn 
bo plant. 
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I will beg you to consider this as no mere idle list of words; 
many of them are full of history, and open strange doors into 
the past of our race. I will give a few instances well worthy of 
attention : In Maori the word kotaJia ” has two meanings, one, 
that of “ a sling,” and the other, ‘‘ part of a chief’s head-dress.” 
Yery few men now living have seen the chiefs with their hair 
dressed in the old fashion—the putild, ngoungoxi^ &o., are not 
now used. The Maoris do not seem (at all events for a very 
long time) to have used the sling in warfare, and thus stand in 
marked contrast to many other Polynesian Islanders, with whom 
the sling is an effective and terrible weapon. Another Maori 
word for sling is koperey and its Sanscrit equivalent is “ gopiya,'' 
a sling used to drive away cattle— {go^ the cow). The Maori 
word for a fillet, or band for the hair, is pare, so that kopere, a 
sling, was also a hair-band, like kotaha. But this word pare, a 
band for the hair, is derived from pareho, the head, and this 
pareho is only our English word “brow,” the forehead. We see 
this word in two forms in Maori; the Scottish word brae means 
the brow of a hill, shortened in Maori into rae, the forehead, or 
a headland ; again, it is lengthened out into pareho, the head. I 
was for some time puzzled to know the derivation of the (M.) 
word korero, to speak or talk. According to my theory of graft 
words, it should, by its prefix ko, have had originally something 
to do with “ cow.” I analysed the part “ rero” with these re-, 
suits: Connected with speech is the word a-rero, the tongue, 
represented by the Polynesian aldo or aledo. In Sanscrit laL is 
to put out the tongue ; in Greek lalao is to speak, and eiro to 
speak'—these seemed cognate words, but still far from the 
Sanscrit word “ speech. Then, suddenly remembering 
that the vocative of vacli was vak, I saw the connection with 
(Lat.) vacca, a cow. The Sanscrit vacli means more than mere 
speech or language, it was personified as the Goddess of Speech. 
In the Atharva-veda we find—“ That daughter of thine, Oh 
Kama, is called the cow, she whom sages denominate Vach,” 
she is the mother of the Vedas, the fount of wisdom, “ the melo¬ 
dious cow who milked forth sustenance and water.” So there 
is some reason also why the Maoris shoidd call speech “the 
cow’s tongue,” kormv. Another word for speech in Maori also 
has the prefix ho, that is korold —the latter part of this word (by 
change of r to 1) is (Lat.) laquor, I speak, and (Gr.) logos, a 
discourse. Yet another and most interesting word, reo, epeech 
or language, has its exact equivalent in the Greek Ao. 
BAieo meant to flow swiftly; as a river-word we find it in the 
Ehine, Ehone, &c.; in New Zealand we find it as re-re, a 
waterfall.r But there was another meaning for rheo, that of 
speaking quickly, whence came rhema, a discourse, mi rhetoric, 
the art of speaking. From the Anglo-Saxon form, reord, 
ctoe our English verb to rmd; so that two English words, at 
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least (read and rhetoric), have Maori brotherhood, through 
reot speech. 

It is important to students to notice that the (Sk.) dahana, 
to burn the dead, seems to contain forms of two Maori words— 
takUf to set on fire (passive, tahtma), and tmu, to bury. It will 
be historical evidence if these words can be traced-—not only as 
to which branch of the Aryan race they approximate to most 
closely, but also as to time. The Persians do not, burn their 
dead; it was an ancient reproach to them that they oast the 
bodies of their dead out into the highways and open fields for 
the beasts to devour. At the present day the Par sees, the purest 
descendants of the fire-worshippers, expose their dead to be de¬ 
voured by the vultures on the terrible ‘‘Towers of Silence,'’ 
at Bombay. The Hindus burn their dead, but they did not 
always do so; it is no part of the old Aryan creed. There 
are beautiful burial hymns in the Vedas; let me quote one 
verse:— 

Approach thou now the lap of Earth, thy mother 
The wide-extending Earth, the ever-kindly; 

A maiden soft as wool to him who comes with gifts, 

She shall protect thee from destruction’s bosom. 

Open thyself, 0 Earth, and press not heavily; 

Be easy of access and of approach to him; 

As mother with her robe her child, 

Sd do thou cover him, 0 Barth.” 

, It will, of course, be asked, if there are such strange co^ 
incidences in language between the modem Hindustani, Persian, 
&c., and; the: Maori, is it not likely that the Maoris have very 
recently left Asia. I will not reiterate the philological argu¬ 
ment, used in “The Aryan Maori” to prove how pure and 
ancient is the sound of the Maori letters. One good proof is 
that of religion: that, even in the graft-words, I have been 
unable to trace any reference to the Hindu Tiinities, or to any 
distinction of caste, ifec. There was no kingly institution ; they 
were governed by the patriarchal elders of families, and men 
who had: gained nobility as leaders in war. I have traced their 
word in every Aryan tongue^ In Gaelic it is ardrlgh^ 

high ^king; in Old Slavonic, zary ; in Greek arht chief, archon^ 
a chief magistrate; in English, errc/^-angel, archdeacon 
diaconos), from the Greek. But to the Maori it did hot mean 
so much; it with some authority of deity, some 

spiritual essence not to be described except in many words. 

Next, the Maoris had not learnt to kiss—the Hindus cer- 
Wnly Wow*; The: is very interesting byihis new 

light bn Maori etymolog^^^ The Sanscrit is jAtch, a kiss ; the 
( Maori nip (they pinch gently as a caress), 

and Wilhams^s Dioti^^^^ as ah example of ht-kHf Mku 

;h; which had fastened bn^^h 

; word for: tea is hiM/' but this has such a 
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suspicious relation to the nose (Fr., ym), that I believe the 
Maori nose-rubbing was what *^niksh ” meant originally. 

The Maoris knew of no musical stringed instruments. The 
Hindu word tar, a string of a musical instrument (whence, 
guitar), is represented by (M.) a string, a rope; but the 
music-meaning of tan was a song. 

The New Zealanders not only do not seem to know the later 
Indian deities, but they do not know their* demons. The Hindu 
hkut or hhat, a goblin dwelling in holes and gp.*aves, may have 
connection with (M.) patii-paiareMi the Maori fairies (perhaps 
paiarehe is the Persian word pm’i, a fairy), but it is closely allied 
to put a, a hole; the Persian ghoul, a demon haunting graves, 
also being found in koro-piita, a hole— ghoul-vroid and hJmt-vroxd 
together—^but the hole had as yet no ghostly habitant. 

The Aryans had not learnt to discriminate (in words) between 
colours, when the Maoris left. The Sanscrit word gaura, yellow, 
really means shining, splendid; from gaura the Europeans 
named their metaT gold—but (as ghar) it became the root of 
green. The Maoris kept the original word : h is dder than //; 
toa older than but it waapreserved by them as ** redin 

fact, it is not any particular tint; kura is our own English word 
■**::cQlour^’V';., :v:: ■ 

, Next, they had not learnt to drink kava» I think this a very 
important ad^tion to my argument used in “ The Aryan Maori,"’ 
that the South Sea Aryans came as a little later wave of migra¬ 
tion than the New Zealander. Almost everyone knows what 
kam is—-the leaves of a tree chewed into pulp, and spat out into 
a vessel for use as an intoxicating beverage; it is much m- 
dulged inin the South Seas. But everyone is not aware that 
kam was anciently drunk in India as a sacred potation, and 
under the idea that the drunkenness was inspiration—hence the 
Sanscrit word for a poet is hmi, divinely inspirited, “ in a fine 
frenzy rolling.’’ There was enmity between the Kahvasakha, 
the kava-drinker, and those who drank the Soma, the later holy 
beverage of India. 

But if we wish to find the meaning of ham we must go back 
to ♦‘ cow” again. In Sanscrit, the genitive case otgau^ the cow, 
is game (onQ^ kmiy havae), md kam means “ chewing the cud.” 
In a book called “ South Sea Bubbles,” whose titled author, 
described the x^reparaiion of kava, he says that the pretty girls 
sitting around the kava bowl did not “ they did it so 

. prettily that it should be called “ rmmiateJ*' That is precisely 
the base, the word comes from that ruminating animal, the 
^ cow.,' ^ , 

::As an instance of catUe, words in Maori, I will notice that 
the original meaning of Awae,: cleft, divided, is “ cow*s 

>foo[t,” the cloven hoof* This, too, was once the meaning of the 
■ Stoeorit word split, divided; it was | 3 fiJ-|?ad, :cow’s foot ; 
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But the main point against the late arrival of the Maoris 
from Asia is that many of their words have more direct con¬ 
nection with the Aryans of Europe, and even of the West of 
Europe, than with those of Asia. The Maori word tvai, for 
water, is close to Sanscrit var^ water, but closer far to the Celtic 
icy, water. Chambers’s Ety. Die. states that Celtic wy, water, is 
the word found in the rivers Wye, Conway, Medway, &c. The 
Maori aim, a river, is the Celtic awn, a river, (as the Avon, &o.,) 
and is exactly the Gothic akiva, a river. If that most unlikely 
thing should have taken place, that, amid a multitude of sounds 
to be chosen, two races on opposite sides of the world selected 
the same two syllables to represent water, is it by chance that 
the Maori tutei, a spy, is the Greek teuthm, a spy ? I can find 
no Asiatic resemblance' yet so close to the Maori ringci, the hand 
and arm, as the Lithua^an rayika, the hand, and (Manx) cUnyan, 
the arm. The Maori rnirmia, the sea, at first seems far from the 
Latin mare, the French &c., but direct^ we know that the 
Celtic mor is the sea, we recognise the sister words mo, {m.o-ana) 
mor, (Eng.) mwe, (Lat.) mare, &c. This is proved by the word 
** island,’' motu. Tu means to stand, mo4u is “ standing in the 
sea.” * (A clump of trees is niotu, from resemblance to an island. ) 
We have the word in our own Aryan tongue : a moated grange 
is a house isolated, surrounded by water—-(M.) mote, water. 
What is the real rneanm^ of Mp ? The wet ? The tossing ? I 
believe it ineans the Immense, the Great sea, another meaning 
to the Celtic 7npr or mhor, being big, huge. So if the original 
meaning of sea was great ” (mo-ana or mpa'na), it may account 
for our huge extinct bird being called Moa, the great one* 

I had long thought that the Maori word ika, a fish, a 
monster, also meant an island; that Te-ika-a-Maui, the fish of 
Maui, (the North Island of New Zealand,) really meant Maui’s 
Island, but fining that our w'ord island was originally iy-land 
(Anglo-Saxon^iy, Scottish, irtc/i,) I am led to believe that the 
story of Maui pulling up the big fish has only been made to 
accommodate a forgotten meaning of the old word, 

I said in the “ Aryan Maori” that I believed the Maoris once; 
kiiew* the pig by a name resembling porcus,^^ and one of the 
graft-words used w&b *\poka-poka, making holes.” The Libtms 
had exactly the same word: porca means a sow, a 

ploughed field; originally, rooted up. Bona, our ** woman in 
the inoon” the Latin deity the moon. 

An important iteih in the comparison of languages is that of 
numerals. I sh^ not be able to go fully into the (juestion of 
the great beauty and antio[uity of the Maori figures; an evening 
would be taken up entirely by this one subject* I will only deal 
a few of them. The Maori two, is the (Lat.) duo, 
two, &c. Toy% three, is the Aryan three. Wa, four^^ 
(pronounced like ** fay”): is thi Teutohio^^ English /pttn ' 
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The five, rivia, is the old primitive way of counting on the 
fingers, Tahi, rua^ toru^ wha, ringa !—One, two, three, four, 
hand! Ringa and rinia^ (or rather linga and lima) are used in 
the Malay Archipelago as interchangeable words for hand, 
Tekau^ the Maori ten, is the Greek deka, Welsh deg ; and we see 
the change into the Teutonic form in another Maori word tinga- 
hnriii ten. Tekau and tingahuru are merely changes from ng to 
/<;, just as the Teutonic form ten changed into Greek deka. In 
numerals the manner of counting the twenties, thirties, &c., is 
important: here the Maori is again Aryan, and has one very 
close English resemblance. The English forty is made from vier, 
four; tig\ ten; viertig, forty, or four tens. The Maori tvha, four, 
tekau ten, ivha-tekau forty; viertig and loha-tekau being as perfect 
in derivation as in sound. 

Through the kindness of Dr. Hutchinson I am enabled to 
lay before you a photograph of the statue of Kamehameha, the 
King of the Sandwich Islands, in his national dress. The 
resemblance of the whole figure to that of an ancient Greek 
warrior is most surprising. 

I must now intreat your patience while I compare the Maori 
with the European languages, 

Abbeeviations. 

(M.E.) Middle EngHsh, (Pr.) French, (O.Sl.) Old Slavonic, 
(Lith.) Lithuanian, (Goth.) Gothic, (Gr.) Greek, (Lat.) Latin, 
(Scan.) Scandinavian, (Dan.) Danish, (Celt.) Celtic, (Ir.) Irish, 
(Ga.) Gaelic, (W.) Welsh, (Ice.) Icelandic, (A.S.) Anglo-Saxon, 
(Teut.) Teutonic, (M.) Maori, 

(Lat.) cmraf the air, aer, the air 
, (Gr.) eros, love 

(Goth.) jaif yes, (Eng.) as in 
“ Ay, ay. Sir” 

(Goth.) the world 

(Gr.) agora, a debating hall 

}(Gr.) the wind 

(Gr.) to rouse, (Lat.) oriri, 
to rise up 
(Gr.) auo^ to burn 
(Gr.) helot, a slave 
iJ,Qe.) jokntl, an icicle, (Ir.) aigh 
(Lat.) erro, to stray, err 
((M. Eng.) mutBf to dung 
1(0. Pr,) jhutir and eemeut 
(Eng.) Aam, (Ger.) hamma 
(Ger.) jilchent to itch, (Scotch) 


MAORI. 

the air 
love 

ge, yes 

00 , the world 
ako, to teach, learn 
fingit light breeze > 
anene, to blow gcn% 
gra, to rise up 

oifc, smoke 
here-here, a slave 
huka, snow, ice 

hamuU, excrement 

himu^ the hip-bone 
hake-hgl^i the Itch 
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MAOEI. 

Imu, a girl 

hapara, to cut, slit 
hapoi'Of to cut off 
havjm, aheap 
hapiiy pregnant 

Aau, dew 

here, to tie, confined 
here, to coniine 
hirci, a multitude 
hua, an egg 
ika, the fish 


iti, little 

kakiy the neck, throat 


hn'o-koroy the neck 
the belly 

kopniOy cut off abruptly 
korkomoy ^ return feast 
a, small canoe 

kapoy to take, snatch 


(Gr.) inne, a daughter, (Euse.) 
jena 

^(Euss.) sahla, (Eng,) mbre 

(W,) hob, a projection, lump 
(Goth,) hof, pregnant (heaved 
up) ‘ ^ 

(Ger,) than, dew 
(Lat.) sera, to bind 
(Eng.) Hell, (Goth.) halja 
(Goth.) hairda, a herd 
(Gr.) oa, eggs 

(Gr.) icthys, (Lat.) pism, (A.S*) 
(Ice.) fiskr, (Goth.) fisks, 
(Gael.) iasg, 

(Ice.) litill 

(Eng.) gorge, the throat. Com- * 
pare gargle, gurgle, (O.Pr.) 
gorgins, a ruff, &c,, (Gr.) 
gale, the neck 
(Lat.) colkmi, the neck 
(Gr.) kolpos, the lap, bosona 
(Gr.) Aopio, to cut off 
(Qt.) koms, a revel 
(Gael.) euravh, a wicker boat, 
(Eng.) coracle 

(Lat.) capio, to take, (Gael.) gabh, 
to take 


knh, ^ bottle or vessel | (Gael.) cog, a bowl, (Fr.) covhe, 

AoAm, a bottle or vessel j a small boat, (Eng.) rocA-boat 
kojyaru, to mash (Lat.) copiilo, to join together 

kokeke, mussels taken from the (Fr.) coqiie, a shell, concha 
shell 


kamaka, 9, stom \ (Teut.) car, a stone, mmn;, a 

mark, boundary, (0.: Slav.) 
kayny, a stone 

AopaAo, back of the head (W.) cop, a. head, (Dutch) kap, 

(Lat.) cetpzit I, 

to pick out ; (W.) gypi a beak, {Gi\) gups, a 

vulture 

a spear r,: (A.S.) a spear (from the 

- of a homed beast) 

k^ abasket (A.S.), r^<^,:a,baske^^ 

,'■' ' <5oop:'■ " 

^ onvelope ) {Eng^ of 

to\shade:the:eye's'- 
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HAOEI. 

karaUf a comb 

kaif food . 

kohua, to cook, boil 
kaikora, a vagabond 
hata^ to rejoice 
hereto^ to weep 

korewja^ soft, boggy, 

kohine^ a girl 

kanapn, shining 
katirehs, sore throat, quinsy 

ke^^Oy to wound, maim 

bad 

Ain, the skin 

komaUi to keep fire alight 
ko7'u, coiled 

kuao^ young of animals 
kamnga, to call 

kaii'riikiy smoke 

to wipe 

maia, brave, bold 
\miangi, raised up 
the mouth 

to mutilate 
rimtu, to cut off short 

maiinga, a mountain 

to be assembled 
monarm flqitenng 
rriaini a song 
7no7nondy{a,t 
to sleep 

water 

affection ; 


(Bret.) An/), a comb, (Gael.) 
chh', a comb 

(Gael.) c/mid, food, (Or.) kao, to 
eat, kairos, food 
(Lat.) coqtiOj to cook 
(Gr.) geiros, a stranger 
(Gr.) getheo, to be glad 
(Gr.) goeros, wailing, weeping, 
(Scotch) greet, to WGe]p 
{lx.) glea^iir, (Eng.) glen, a nar¬ 
row valley 

(Goth.) kiviTw, a woman, (Eng.) 

quean, a common woman 
(Gr.) ganos, shining 
(Er.) goitre, from (Lat.) guttur, 
the throat 

(Gr.) kdro, to cut off, (Gr.) kedo, 
to injure 
(Gr.) bad 

(Gr.) ohroi, (dat.) the skin, (Fr.) 

cuir, leather 
(Gi\) Mima, fiame 
(Gr.) gw'os, curved, round 
(Gr.) kuo, to be with young 
(Norwegian) kalla, (Eng.) call 
and clang 

(Dutch) rooky smoke, (Ger.) 

7mich, (Scottish) reek 
(lee.) muki, (Dan.) mog, (Eng.) 

(Lat.) w'mews 

I (Goth.) might,, power 

(Fr.) ijumger, to eat, (Eng.) 

wmncA, to eat ^ 

(liBit.) muHlo, (Eng.) vmtmte 
(Eng.) mute, a person with the 
end of his tongue out off 
(Lat.) a mountain, (Gii^el.) 

monadh, (Eng.) wowd 
(Lat.) minare, to drive cattle 
(Lat.) niora, to delay 
(Gr.) melos, a song 
(Goth.) mammo, flesh 
(Gr.) muo, to close the eyes, 
moimuao, to close the eyes 
(Gr.) moil, water 
(GrO mamao, to desire earnestly 
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ngarara^ a lizard 

ngou-Tigou, to knot the hair 
noko^ to dwell 
hioref the tail {whiore) 
ope, a troop, company 
pekay branch of a stream 
pikij to climb 

paif good 

po-rangii mad 


po-roUti^ a disc 
close 


pumhii tk fieBi 

pers, to throw away, cast 
piph the young (as of birds) 
peka-pekdi a bat 
pon, the tribe 
pai^i^ a hatchet 

pikrn^ to carry on the back 

panwtV to proclaim 
jpafu, to beat 
powico, to cut off 

to Ibve 

'■..pt^,,a hok'' 
to waxCoff 

the heid 

iruu over'-■ ■■ 'V;:; 


(Sk.) naga,, a snake, (Gael.) 

nathair, a snake, (Goth.) nadr 
(Lat.) gnodm, a knot 
(Gr.) miOi to dwell 
(Gi%) oum-, the tail 
(Gr.) obe, a tribe 
(Teut.) hfick^ a brook 
(Fr.) a hill-top, (Eng.) peak^ 
(Ger.) spitz 

(Celt.) bain, good, (Scotch) 
bonnyy (Lat.) bonus 
(Sp.) bohoy a fool, (0. Fr. ), bobuy 
stupid. Last part of word 
probably from same root as 
de-rmiged 

(Lat.) rotay a wheel, (Eng.) 
rotate 

(Eng.) peer, to look closely, from 
(Ger.) pireuy to draw the eye¬ 
lids close 

(Bus.) hhcha, (Dut.) blooy (Ger.) 
floh 

(Lat.) pelloy to drive away, 
(Eng.) to dis-j;fi/- 
(Or.) pipposy a young bird, (Lat,) 
pipare, to peep, chirp 
.(Dan.) bakkey a bat, (Scotch) 
hakke 

(Gr.) pokh^y the people, (Lat.) 
.pO‘pnlm 

(0. Ger.) partay M\di barte, an 
axe, CEng,) partisan and hal-^ 
herd 

(A,S*) b(eCy the back, and pick-a- 
back 

(Teut.) a proclamation 
(Lat.) hatuoy 1 beat, (Celt.) hat 
(Lat.) putoy to out off, (Eng.) 

am-putgU 
(Gr.) pUloy io love 
(Fr.) a pocket, (0. Bng^) 

, pokey a pocket, (Gelt.) 

(Lat.) a well 

(Lat;) parO, to ward off, (Eng,); 

(W.) the head \; 

(Lat.) full, (Gr.) plM 
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puna, a spring 

purakau, old man, old legend 
pie, to call 

pike, a song over the slain 
pine and pipine, close together 
po7'ohe, to gather in loops 
pononga, a slave 
reti, to ensnare 
rau, a leaf 

rawhi, to seize 
rawe, to snatch 

reke-reke, the heel 
rupe, to shake 

rmki, to vomit 

rere, a waterfall 
mV a tear 

ropa, B, servant, slave 
riki, little 
tia, frequent 
Uro, to look, survey 
tini, very, many 
tika, just, right 
tapau, a mat to lie on 
iapa/a, mats 

tinei, confused, unsettled 
tutara, a rough mat 

a marauding party 
Tote, the god of sudden death 
toto, bloody 
taureka-reka, a slave 

tarehu, a goblin, fairy 
taruke, B, trap 
whaki-tauki, a proverb 
tango, to take, handle 

to bui‘n 

taim^ divided by a strip 
tahma, furroveed 
Uro‘papa, to lie flat 


(Scotehl hur'n, a stream, (Goth.) 

brunna, a spring 
(Gr.) palaios, ancient 

|(0. Slav.) pye, to sing 

(Gr.) bineo, to unite 
(Gr.) bolos, to cast a net 
(Gr.) po7ieo, to labour 
(Lat.) rete, a net 
(Ger.) laub, a leaf ' 

'(O.E.) ravin, to obtain by vio¬ 
lence 

gravefti, a greedy bird 
(Gr.) lax, the heel 
(Gael.) mb, (W.) rlmhw, to rub, 
grind 

(A.S.) hrcBcan, to vomit, (Ice.) 

hrcekja, (Eng.) retch 
(Gr.) rheo, to flow as a torrent 
(O.H. Ger.) m, to weep, (Eng.) 

rue, to be sorry 
(0. Slav.) rabo, a servant 
(A.S.) ling, little 
(Gr.) detJm, often 
(Gr.) delos, apparent, manifest 
(Gr.) den, a long time 
(Gr.) dike, just, right 
J(Fr.) tapis, a carpet 
t(Gr.) tapes,oa3:pat 
(Gr.) dim, a whirlpool, eddy 
(Ic^ tetur, a tom garment, 
(Eng.) tatter 

(Gr.) dolops, one who lies in wait 


j(Ger.) dead 

(Gr.) doulos, a> slave, (Celt.) iru- 
gaire, a drudge 
(Scan.) troll, a goblin 
(Ger.) to deceive 

(Goth.) the tongue 

(Lat.) tango, to touch, handle, 
(Goth.) tekan, to touch, take 
(Gr.) d«os, a torch 

|(Gr.) daio, t6 divide 

(Lat.) dor (root of dormio), to 
sleep; of. dorsum, the back 
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tako, the gums, palate 
tae, to be overcome 
tai-apu, to storm, assault 


(Gr.) dakos, a biting 
(Gr.) dae, a battle 


takakmi, the forearm (comp, of (Gr.) dahtxdon^ the finger 
“ cow ” and finger *’) 
tamau^ to fasten f (Goth.) tamjan, to tame 

tamoe, to repress ((Gr.) damao, to tame, subdue 

to, to lie at rest (Gr.) to sleep 

taitea, fearful, timid ) \ j •? ± j? 

nervous ((Gr.) rfmio, to fear 


to, exudation (Gi'.) moisture 

ticty to rain (Gr.) /mmi, to rain 

xira, brown, (from juizra, fire) (Eng.) brown, from (A.S.) hnm^ 


from hyrnan, to bum, from 
(Gr.) jottr, fire. 

But it is to OTir own language that Maori shows some of the 
strangest resemblances. The Teutonic roots of the English 
speech have close approximation to Maori. Here are some of 
the most curious. The (M.) tokarl, to cut off, or notch, is our 
-wordy docki to cut short, (W,) todaiv, to cut short. The (M.) 
rdra\ to roar, is roar. The (M.) patu^ to beat, and patu a 
weapon, is (Eng.) brnt^ (root A.S. hat) and hat, as a cricket bat. 
(M.) toi, the toe, toe. (M.) poka, to thrust, i$ (Eng.) poke. 
(M,;) karctpith to/grapple, # grapple. ■ (M.) May^ 

(Eng.) to toi with a thread; (M.) Ja&a, to turn, to' veer, is; 
(Eng.) tack, to go about; (M.):«aW, to wind round and round, is 
(Eng.) tangle; (M.) tangai, the bark, is (Eng.) tan, (for dyeing,) 
and tannin. (M.) kau, to chop, is (Eng.) hew. (M.) hopu- 
to catch, frequently,, m (Eng.) hobble, a leg-fastening. 
(M.) hiteJd^ to hop, is (Engv):hiteh, to move by Jerks, (M.) 
hoanguys, whetstone, is (Eng.) hone. (M.) h()to,\ spade, is 
(Eng.) hoe. (M.) 7ifljD6>, bent,^ hoop. (M.) hake^ 

crooked, bent, is tne (Eng.) hook. (M.) hakuh m old woman, 
(Eng.) hag. (M.) to, to hate, is (Fr.) hmr, and (Eng.) hate. 
(M.) tof}, to sell, is (Eng.) hawker, one who sells. (M!.) to, to 
row, (Eng.) hoy, a boat. (M.) to, to call, (Eng.) hue and cry. 
(M.) to, to dye, ts dye. (M.)7cm, the hide, is (Eng.) cum/, to 
dress, hides. (M.) tope, to cut off, is (Eng.) to as to top 
shoots of plants, (M.) Icdripi’, to cut, is (Eng.) clip, (M*) 
^upu/iij.ohappM ;or chopped, is (Eng.) chapped or chopped*^4he 
(M.) tapa-tapahi, cut in pieces, is only chop-chappy. The (M;) 

; the dog! (once a cattle-do^, is the Scotch coo% cyr cottier 
, the cattie_-dog. ; I only cease ffom fear of tCo utterly wearying 
you with examples, hut hundreds of words, in both European 
apd Asiatic Aryan languages, have similar brotherhood :with 
Maori, a have been collected by me. These JIaori words are : 
hdt: Ariglo-^ be found embaimed in old songs 
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and legends wliicli have come down to us from days which date 
centuries before a European keel divided the Pacific. 

Although, as I said in my introduction, I shall trespass on 
the ground of the geologist in the briefest manner, it would be 
wrong not to notice the evidence forced upon us by discoveries 
in New Zealand. Dr- Von Haast, F.R.S., says, in an article on 
the Moa-hunters, in which he judges from the polished stone 
implements found in the caves with the broken Moa bones, that 
the men who hunted the Moa lived ages ago: Of course it is 
impossible to calculate this time by even hundreds of years, but 
as polished stone implements have been fomid in New Zealand 
buried in littoral beds, 15 feet below the surface, in undisturbed 
ground over which extensive forests are growing, containing 
trees of enormous size, there is no doubt that the use of polished 
stone implements dates far back in pre-historic times; I mean 
to say, to a period to wliich even the most obscure traditions of 
the aborigines do not reach.” Mr. McKay, of the Geological 
Depai’tment, writing on the same subject, says : Thus we are 
led to suppose that a people, prior to the advent of the present 
stock, were the exterminators of the Moa, always accepting as 
incontrovertible that the immigration alluded to did not take 
place, 1,000 years earlier than stated in the said traditions on 
the subject. But in the meantime, accepting the B50 years, and 
: treating 1,350 as a wild notion which the science of the subject 
has never yet dreamed of, let us see if the 850 years will be suffi¬ 
cient for the accomplishment of all that of necessity must be 
performed by these immigrants and their descendants.” Another 
branch of science, Philology, will not, I feel assured, treat the 
early advent of the Maori as a “wild notion/’; the trouble has 
been occasioned by the too great credence given by Maori 
/scholars to the value of orahgenealogies, &c. George Grey 
has kindly allowed me to quote his authority for the following 
statement. He for years has believed that the Maoris must 
have inhabited New Zealand much longer thau has been stated, 
the 850 years giving no possible space of time in which the 
enormous fortifications, &e., could have been erected, and the 
country populated densely in the North Island—in many cases, 
huge trees requiring centuries to gain their present bulk having 
grown out of the deserted defences. Oh leaving New Zealand 
for Africa, he took his: Polynesian experiences of legend, &c., 
and compared them with those of other primitive races, such as 
the Kaffirs, Hottentots, &c., andcamtj to the conclusion that the 
human memory did not retain legendary personality beyond the 
tenth or twelfth generation—^that after the grandfather, the 
fourth, the fifth, the sixth ancestor,, the Man was getting very 
sha<Jowy, that back to the twelfth they were into myth, the 
Man had gone; in myth-land they could remember and sail 
: aw:aty gramfiy, and even make no mistakesi in comparison with 
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mytiiical personages of other tribes* Speaking of skeletons 
found in the Moa caves, <fec., Dr. Von Haast notices thnt they 
vrere all buried in a crouching position. It will be interesting 
to read a few instances of comparison with the Maori usages 
(known to us all) that occur in the work Early Man in Britain,” 
describing the Neolithic men. “ The dead were buried in these 
tombs as they died, in a contracted or crouching posture* . . * 

For purposes of defence, they constructed camps, with well- 
engineered ramparts either of stone or earth, and fosses, some¬ 
times as many as three or four ramparts being formed one above 
the other. The ramparts probably bore palisades. . . , The 

intercourse between the Neolithic tribes was greatly facili¬ 
tated by the use of canoes, formed of the trunks of large trees, 
hollowed partly by the action of fire, and partly by the axo, and 
propelled by means of a broad paddle. ... A flint arrow¬ 
head two inches long, and a * wooden sword ’ have also been 
met with in the peat close by. . . . This kind of traffic 

is proved to have extended over enormous distances in the 
Neolithic age by the distribution of tlie axes made of nephrite or 
jade, a material as yet unknown in its native state in Britain or 
the Continent. *’ 

With these quotations, I conclude. 

So tuany matters of interest grow up. as one proceeds, so 
many paths are seen along which one would like to tread, that 
my great difficulty, in this article, has been to compress without 
leaving some important matter unnoticed. Many offers of 
kindly help are being made to me, and I feel sure that, before 
many years have passed, we shall, by study of this subject, have 
added to the scientific information of mankind, and written an 
interesting chapter in the history of the Colony. 


Aar. II.~On tlis Stone Wmpom of the and the Mmn, 

By Professor Jduub von Haast, Ph.D., F.E.S* 

before the Philoe^Mcal Institute of VtmUrhury^ 

Hates I. and IL 

Fob some time past I have been waiting in vain for some one 
more conversant with the history of the Morioris, those ancient 
inhabitants of the Chatham Islands, to describe fully their habits 
5^d customs, to note dowm their going back many 

g^ei-ations, but chiefly to delineate the remains of their ancient 
; handicraft preserved to us in burial places and spots where their 
dweUings were formerly situa^^ I was particularly anxious to 
have some account of those curious stone implements, known to 
:vUS;tmaer the ■name of 
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Though the Canterbury Museum, owing to the liberality of 
Mr. E. E. Ohudleigh and other friends fi’om the Chatham 
Islands, possesses a fine series of these remarkable stone clubs, 

I should not have ventured to oJffer any remarks upon them, had 
I not lately received two unique stone weapons, found near 
the Hmds and near Oamaru, which (as I shall show in the 
sequel) have, in their primitive mode of workmanship and 
peculiar forms, some affinity with the “pate” of the Chatham 
islanders. Wishing to obtain as reliable an account as possible 
of the knowledge possessed by the Morions of the present day of 
the method of manufacture and use of these remarkable stone 
weapons, I addressed myself to Mr. A. Shand, at present tem¬ 
porarily residing in New Zealand, for many years a settler in 
the Chatham Islands. He has the reputation of being not only 
a close observer, but also as one weU acquainted with the history 
and traditions of the Morioris. That gentleman, in a letter 
dated Auoldand, 80th September, has most obligingly given me 
a series of interesting notes which have afforded me an excel¬ 
lent insight into the whole subject. I think I can do no better 
than give at full length the contents of his letter in this com¬ 
munication. As to the names of the stone weapons and axes of 
the Morioris, andthe mode of making them, Mr. Shand states 
that“ ^oA*r’ is the general term for all stone axes, including 
the lesser kind ^^toki pamkef and chisel, whao'' or ^^pum- 
pumf aU of which were used for a considerable time after the 
discovery of the island by Captain Broughton, Nov. 23rd, 1791, 
in fact, until the advent of the Europeans (Sydney sealers and 
whalers), about 1880 and 1836, when all stone implements were 
laid aside or thrown away. 

The stone axes and other implements were first roughed 
out by fracturing and chipping with other ones until the ap- 
pro^mate shape was obtained. I may here add that the stone 
implements are made of lydian stone, aphanite, dioritic and 
basaltic rooks, for the greater part doubtless obtained on the 
Chatham Islands, though there are some specimens in the Can¬ 
terbury Museum, received from that locality, of chert and of 
some other material which appear to have been imported from 
New Zealand. 

After the approximate shape had been given to these stone 
axes, the Morioris used grindstones, “ hoavfa/' These were 
made of a coarse sandstone, generally found on the sea coast at 
various places. They had generally a flat surface, were other¬ 
wise somewhat round, and varied in size from 7 inches to 12 
inches on the average. This “ hoanga ” was placed flat on the 
ground, and the implement ground by rubbing it to and fro 
thereon with water. Numbers of these “ ' are to be 

, seen at the islands, easily recognisable by the hollow in the 
centre, shaped like a saucer, a sign of their frequent use, Mr* 
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Shand observes that he need scarcely remark that the operation 
was tedious in the extreme; and one can easily see that such 
was the case by the examples of ill-groimd axes, especially some 
of the smaller ones with round shoulders, unreduced, 

like an ili-ground European axe. On the other hand, however, 
there were a number of really beautifully finished axes, toki^'' 
that must have taken an infinite amount of time and skill to get 
into such a perfect shape. 

There are many unfinished axes lying about at the Chat- 
hams in the rough state, evidently intended to be ground, but 
afterwards thrown away. When not using them, the owner 
generally hid his “ tokis'' to avoid their being stolen. Now and 
again a number so buried are discovered in ploughing, or in 
digging up old places of residence. Mr. Shand observes that he 
has never seen, in fact doubts the existence of, any of the toki- 
tUaha"' or large axes used by the Maoris, and common also to 
New G-uinea, used for chopping the top and bottom edges of a 
out, the ordinary form being used to cut out the chip ’by chip¬ 
ping sideways like an adze. It may be of interest, Mr. Shand 
continues, to state that the mode of making and tying a handle 
on to the “ toW or large stone axe was identical with that of 
the Maoris, of which race the Chatham islanders evidently 
formed a part in the original departure from Hawaiki. This is 
shown also by their traditions, legends, and the causes assigned 
for their leaving their so-called Hawaiki home. 

The Morioris also used flifit “ which they split into 

thin, irregular, wedge-lifee shapes, as knives, there being no 
volcanic glass (“ obtainable in any quantity, although 

a reef , of it is known to exist under water at the south-east 
corner of the island at Manukau. The micaceous clay-slates or 
argillaceous ; schists, with layers of quartz, oocuning on the 
-northern coast of the main island—^of wliich specimens,were 
first broxtght to New Zealand by Mr. H. H. Travers in 1868, 
and vsrhich I described in Vol. I. of the Transactions'"—were 
used for makiog the and were also employed in the 

same way as the (flint), though their edges cannot be 

made so sharp as that of the latter. Both are used with or 
without handles in cuttmg up grampus or any other variety of 
whale for food, tlie W^^ which was considered a groat 
relish by the Morioris. 

: Entering uponthese notes, it appears 
yaat the .Morioris, doubtless after looking in vain all oven the 
island for a ; suitable material for the manufacture of their war 
weapons, whiot a fine polish, were at last compelled 

to: have recourse to the argillaceous schist before referred to, to 
which the small layer of qiuintz, interlaminated with the ar^l- 

Trans. 
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laceous layers, gave a considerable degree of hardness. From 
the traditions attached to these remarkable weapons, it is evident 
that a long time must have elapsed since they were manu¬ 
factured, and some of them brought to such perfection, con¬ 
sidering the material from, which they were shaped. 

It is clear that the same process of polishing the uniformly 
hard material, from which the Morioris made their tokis” or 
stone axes, could not be applied to these war-clubs, and that 
the principal work of forming them consisted in the chipping 
process. When the proposed form was thus obtained, they 
proceeded to give the war-clubs some little polish, as much as 
was possible without removing the loose argillaceous or mica¬ 
ceous matter between the quartz layers. In some instances the 
layers were so very thin and intimately blended with the rest, 
that a far greater polish could be given to the material worked 
upon. In describing the different forms of their war-clubs, I 
shall retuiii to this subject. Besides the large weapons made of 
nephrite (greenstone) to which exclusively the Maoris apply the 
term ‘*meref they also used stone weapons of similar form, 
manufactured from melaphyre, aphanite, and other fine-grained 
basic rocks, for which weapons the generic term ^^okeiva'' was used. 

; The Morioris, on the other hand, who did not possess any 
nephrite weapons or implements, had several names for the 
peculiar stone weapons they at one time used for offensive and 
defensive purposes. 

They restricted the term ^^okewa'' to a peculiar bill-hook 
shaped war-club, of which No. 1 is a reduced representation. 
These okewas range from 12 inches to 16 inches in length, 
with a breadth of 3 j inches to 4| inches, and a thickness in the 
centre of an inch to an inch and a half. The weapon figured 
No. 1 is a remarkably well-worked specimen 15 inches long, 4 
inches broad, and 1J inches thick; it is worked to as sharp a 
rounded edge as the nature of the material would allow. In 
this instance the micaceous schist is of a more uniform cha¬ 
racter, the quartz layers being very thin and inconspicuous. I 
may draw your attention to the sharp prominence at A, by 
which the edge is divided into two unequal parts, the upper 
portion above it sloping more rapidly backwards. We possess 
some of these ofcw.? in the Canterbury Museum, which are 
only six inches long. They were either children’s toys or 
attempts towards the learning of the manufacture of these im¬ 
plements. A second form (No. 2) has the shape of a club. It 
is named pohatu tahama,*' The specimen is 10|- inches long, 
4J inches broad, and 1|- inches thick. The quartzose layers 
are much thicker, so that less finish could be given to it. 
Both sides are fiat, the edges only being rounded off, except at 
the handle, where on one side the material has been so far 
removed that the curvature goes over the w:hole surface. 
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It is not nearly’so well finished as the okeirn^ but it may be 
possible either that the owner of this stone weapon was not such 
an accomplished workman, or that the same attention was not 
bestowed upon any other form as upon the bilhhook shaped 
one, which, according to all appearance, was the most esteemed 
form. 

We possess another specimen of this shape, about the same 
size, of which one side is perfectly flat, being formed of a quartz 
layer, whilst the other or rounded portion, owing to the thick¬ 
ness of the quartz layers, could only be partially finished. There 
are two other forms of the same material to which tlie term 
^*pohatu taharua^'is also to be applied. No. 8 is 14 inches 
long, 4 inches broad at the upper end, 2f inches in the middle, 
and Si inches at the lower end of the shaft above the handle. 
It will thus be seen that towards the middle it curves inwards, 
and thus has a form different from any other, as it possesses 
four projecting points. It is flat and rather thhi, having only a 
thickness of 1*1 inches at its thickest part. There is no attempt 
made to polish it except at the handle. It has altogether an 
unfinished appearance. No. 4, also a ^^pokatu taharmt*' re¬ 
sembles the foregoing form in shape, with this exception—that 
for the first 5 inches it is of nearly the same breadth, and only 
gradually diminishes in breadth till the handle is reached. It 
has, therefore, no prominent points. It is 16J inches long, 
8 inches broad, and f of an inch thick. The blade, as in the 
foregoing, is quite flat, being the natural division plane of the 
schist. Both edges are roughly chipped, but both the upper 
edge and the handle have received some slight polish, or per¬ 
haps, more comotly, have been rubbed down. 

It appears that the term “pain(to kill) was applied only 
to the in fact, Mr. Shand is convinced that it is very 

doubtful if it is a correct term at all, but rather one adopted by 
Europeans and retained as a term generally understood, being 
chiefly used in a descriptive sense. 

According to Mr. Shand: “Manslaying was prohibited 
generations back, in the time and by the command of their 
ancestor Numuku and others, shortly after the arrival of their 
ancestors in their canoes Rangimata, Eangihona, and Oropukoj 
the last being commanded by Moe a Bauru, whose htJipu oi iwi 
yrere former antagonists of the people of the other canoes, and 
who found their way to the island some time after them. They 
fought on the island, and it was ordered by Numuku and others 
that fighting and inansl$»ying should cease for ever; that in all 
future quarrels (a long pole, ‘ tupuraHy about 8 feet to 10 feet 
long beiiig used) the fl^st blow causing blood to flow, if even by 
a slight abrasion of the skin,, was to end the fight. : This, how¬ 
ever, did not prevent the person so injured from returning in 
seeking satisfaction at some other time for his 
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bleeding head, cracked skull, or barked skin, as the case might 
be.” 

As by the genealogy of the Morioris they have existed 
twenty-seven or twenty-eight generations on the island, it must 
have been a very long time ago that by that law of their an¬ 
cestor Numtiku all weapons such as okewaSf taos (or spears), 
were laid aside, the latter being placed on rests at their 
sacred places of sepulture. Tuahn were only produced on the 
occasion of ** tohmga tama/Hki,"' a sort of baptismal ceremony; 
hence the making of okewas fell into desuetude, and that of any ^ 
other warlike weapons known to their ancestors. 

Concerning the stone implements used by the Maoris and 
their ancestors, I have already stated that they called all those 
made of nephrite (greenstone) mere^ and the rest okewa. It is 
evident that the stone clubs, possessing the same form as the 
met'e but made of hard black igneous rocks, are of a far more 
ancient date, though they have been worked with great care, 
and their form and polish are perfect. They have been found 
in such positions that there can be no doubt as to their 
great age. 1 was therefore much interested in obtaining two 
;Madri which are very different in form from 

those just aUitded to^ and which in many respects agree far 
more with the stone weapons of the Morioris than with those of 
the Maoris. 

One of these, found during the draining of an extensive 
swamp at the Hinds, and presented to the Canterbury Museum 
by Mr. B. H. Dobson, is roughly made of greyish dolerite rock. 
It is 18J inches long, 3 inches broad, and inches thick in the 
centre. It has a resemblance to the okewa of the Morioris, in 
so far that only one side (different from the form of the mere) 
has been prepared for striking by being brought to a sharp edge, 
and that it has no hole through the handle for the purpose of. 
passing a strap to be fastened to the wrist. The handle is also 
of a very primitive character. The process pursued in its manu¬ 
facture appears to me identical vrith that of the Morioris, the 
implement being first chipped and afterwards roughly ^ound 
down, though at one spot an attempt has been made to give it a 
more perfect polish, This is the orfy weapon of the Idnd, viz,, 
possessing a striking edge on one side only, that I have ever 
seen in New Zealand; and the position of the swamp, of enor* 
mous extent, is such that it may have been deposited therein 
during many generations past. 

Another stone implement of very great interest to the 
ethnologist is one that was lately presented to the Canterbury 
Museum by Dr. de Lautour of Oamaru. It was obtained in 
deep ploughing at Windermere, on the Kakanui Eiver, near 
Maheno, Oamaru. It is made of a similar micaceous schist to 
that of which the okewa (No. 1) of the Morioris is manufactured, 
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a schist which is a not uncommon rock in New Zealand, At 
the first glance we are struck not only by the peculiar form but 
also by the mode of manufacture, as it has been rubbed down 
in the same manner, and has thus the same somewhat flaky 
appearance, as the Chatham Islands weapons. What dis¬ 
tinguishes it from the form of the mere are the prominent points 
above the handle, so that in this respect it resembles the 
weapon No. 8 from the Chatham Islands. Similar prominences 
also occur below the handle. Here a hole has been bored for 
the passing of a wrist-fastener. However, the whole weapon is 
very imperfect as to form and workmanship, and may also date 
back to a time when the manufacture of these weapons was in 
its infancy. The following are the dimensions of this remark¬ 
able stone weapon : Total length, 14i inches; greatest breadth, 
inches ; at prominent points above handle, 3J inches ; 
greatest thickness, IJ inches. 

Until farther specimens of the same material and form are 
found of these remarkable New Zealand stone weapons, it would 
be premature to speculate upon the affinities between them and 
the stone weapons of the Morioris ; but it seems evident to me 
that they date back to a time anterior to the discovery of 
nephrite at the West Coast, and its subsequent use in the manu¬ 
facture of which must have supplanted the inferior 

material used till that time. 


Abt. on Difereme in Food Plants now med hj 

CiviUzed Man as compared tdth those i0ed in PreMstork Times, 

By W. T. L. Tkavees, F.L.S. 

[Read before the WelUnfjtoii Philosophical Society^ July, 1885 ,] 

Thkee has been a good deal of learned discussion as to whether 
man was originally destined for a vegetarian or not, but how¬ 
ever interesting this question may be in connection with his 
descent, it is one of no importance now in relation to his food, 
because his existing structure not only enables, but practically 
requires, him to extend his choice, in that respect, to the, 
as well as to the vegetable kingdom. And he can, as a rule, do 
this with especial advantage, for by using a mixed diet he hot 
only economises physiological labour, but also saves his excre¬ 
tory'organs from a large amount of profitless work which would 
otherwise be thrown upon them. 

But although a choice of food is thus given to him, the vary¬ 
ing oircumstanoes tinder which he exists on earth, determine, to 
a considerable extent, the direction in which that choice should 
, be made. Within the tropics^ fo^ example, where any large 
oonshmption of flesh fcKjd would inevitably produce injmious, 
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results, man is almost exclusively frugiverous, drawing nearly 
all he requires for food, as well as for shelter and clothing, 
from the plants which spring up in profusion around him. 
On the other hand, in the inhospitable circumpolar regions, 
(although the Esquimaux eats with relish the half-digested 
moss which he finds in the stomach of the reindeer,) he is com¬ 
pelled to counteract the rigour of the climate by a large con¬ 
sumption of flesh food, and especially of such as is rich in 
carbon. 

We find, however, that independently of mere climatal con¬ 
siderations, in localities in which the conditions are such as to 
admit of vigorous plant growth, the extent to which man carries 
the utilisation of plant life for food and otherwise varies much, 
but that it certainly increases in direct ratio with his ascent in 
the scale of civilization ; and it is my chief object in this paper 
to show the progress which has taken place in plant cultivation, 
during the gradual rise of man in civilization in those parts of 
Western Europe in which that subject has been investigated : 
because, in the first place, it is from thence that we have ob¬ 
tained the greater part of the plants, whether used for food or 
otherwise, which are cultivated amongst us; and because, in 
the next place, the climatal conditions which now obtain there 
bear a close resemblance to those of our Islands. ^ 

The earliest rude inhabitants of Western Europe of whom 
any traces have been discovered, are known as Paleolithic men. 
Their remains are usually found in caves and rock-shelters, 
associated with those of many animals now extinct, amongst 
which were the mammoth, the woolly rhinoceros, the reindeer, 
the stag, the lion, the hyaena, and the bear. Remote, however, 
as the period is from the present time, during which the earlier 
races of these ancient men existed, the remains left behind them 
and by their successors of that age, in the caves and rock-shelters 
which they inhabited, give, to use the words of Mr. Boyd- 
Dawkins, “ as vivid a picture of the human life of the period-, 
as that revealed of Italian life in the first century by the 
buried cities of Pompeii and Herculaneum.’' These old floors 
of human occupation contain broken bones of animals killed in 
the chase, mingled with rude implements, weapons of bone and 
unpolished stone, and charcoal and burnt stones, which indicate 
the position of their hearths. And not ^one do these remains 
point to the co-existence of man with the extinct mammalia to 
which I have referred, but they also afford clear evidence of the 
dimatal conditions which obtained during the different portions 
of the Paleolithic period, and a clue to the characteristics of the 
race to which the men belonged. Mr. Boyd Dawkins, in speak¬ 
ing of later Paleolithic times, tells us that, in the caves which 
yield evidences of man’s occupation, ** flakes without number, 
rude stone-cutters, awls, lance-heads, hammers, saws made of 
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flint or of chert, rest peU-Me with bone needles, sculptured 
reindeer antlers, engra.ved stones, arrow-heads, harpoons and 
pointed bones, and with the broken remains of the animals 
which had been used as food—the reindeer, bison, horse, the 
ibex, the saiga antelope, and the musk sheep, In some cases 
the whole is compacted, by a calcareous cement, into a hard 
mass, fragments of which are to be seen in the principal 
museums of Europe. This strange accumulation of cUh7is 
marks, beyond all doubt, the place where ancient hunters had 
feasted, and the broken bones and implements are merely the 
refuse cast aside. The reindeer formed by far the larger por¬ 
tion of the food, and must have lived in enormous herds 
in the centre of France. The severity of the climate at that 
time may be inferred by the presence of this animal, as well as 
by the accumulation of bones in the spots on which man had 
fixed his habitation. Indeed, had this not been the case, the 
decomposition of so much animal matter would have rendered 
the place uninhabitable even by the lowest savage.” 

These facts do indeed afford a vivid picture of the life condi¬ 
tions under which man existed at a time unquestionably separated 
from the present age by countless centuries, and that too, in parts 
of Europe which now sustain a rich and varied vegetation, and 
in which, except the horse, all the animals above referred to 
are now extinct and are replaced by herds of domesticated oxen 
and deer, by flocks of sheep and goats, and by numerous other 
animals maintained either tor their profit or for their beauty. 

It must be manifest that during this earlier period the human 
inhabitants could have derived as little of their nutriment from 
vegetable substances, as do the Esquimaux and Samoyeds of the 
. present day, and that it is more than probable they devoured, 
with the same greedy relish as the former, the partly digested 
matter found in the stomachs of the ruminants upon the flesh of 
which they chiefly subsisted. Had they possessed any of the 
vegetable foods which, as we shall find in the sequel, wei*e 
abundantly consumed by the Neolithic men by whom they were 
succeeded, some remnants of such food would unquestionably have 
been discovered amongst the debris of their feasts, by the scientific 
observers who so Mly and closely examined those and the, 

complete absence of any such remnants, not only Justifies iis in 
assuming that they did not possess foods of the Mnds referred 
to, but .also serves to strengthen the view expressed above as to 
: ihe nature of the contemporaneous climatal conditions. 

: A great advance in the vegetable food available for man in 
Western is found to have taken place in Neolithic times. 

We have no means of estimating the length of the interval which 
sep^ated even the later Paleolithic from that part of the Neo- 
periiod^ to which 1 am about to refel% but the geological 
;; eyid^ce ; it must have been enormous, that 
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evidence being supported by the fact that an extraordinary im¬ 
provement had taken place in the climatal, and, indeed, in the 
physical conditions geneially of the district in question, as indi¬ 
cated by the almost universal presence withm it of an abundant 
and varied vegetation, and of a fauna analogous to that which 
now exists. 

Our chief positive knowledge of the vegetable food resources 
of the Neolithic people of Western Europe has resulted from the 
discovery, made about thirty years ago, of the remains of the 
Swiss lake-dw^ellings, which led to those interesting investi¬ 
gations which have been recorded in the great worlc of Dr. 
Ferdinand Keller, President of the Antiquarian Society of Zurich. 

This discovery was first brought under the notice of the So¬ 
ciety at Zurich by Dr. Aeppli, of Ober Meilen, who reported that 
remains of human industry, likely to throw unexpected light on 
the primsBval history of the earlier inhabitants of the country, 
had been brought to light, owing to the occurrence in the early 
part of that year of an unexampled drought, accompanied with 
such severe cold that the rivers were practically dried up. The 
result of this drought was to lower the water of the lake to such 
an extent, at a place where some reclamation works were going 
on,; as to enable the workmen to excavate the land upon the 
shore immediately in front of their i*etaining wall, to a consider¬ 
able depth below the ordinary water level. In making these 
excavations they found the heads of old piles in situ, and great 
numbers of stags’ bones, mixed with implements and other relics 
of human occupation. This led to further investigations on the 
spot, and to similai* investigations in other places, which were 
followed by the discovery of a large number of the settlemeuts 
now known as lake-dwellings, and to the general results so 
elaborately detailed in Dr. Keller’s great work. Great interest 
was at once excited amongst scientific inquirers throughout 
Europe, more especially as the very first settlement which was 
examined, namely, that of Meilen, was found to belong almost 
exclusively to the Neohthie age, for, with the exception of two 
metal objects, all the antiquities obtained there consisted of 
bone, iron, wood, stone or earthenware, in order that you may 
understand the conditions under which these antiquities have 
been so long preserved, I will endeavour to give you, as shortly 
as I can, an idea of the genet-al structure of the lake-dwellings. 

The settlement of which any assemblage of dwellings was 
composed was usually formed in a shallow part of the lake on the 
borders of which it was established. At a short distance from 
the shore a rectangular space was enclosed by a row of strong 
piles, which were often covered on the outside with wattling or 
hurdle work, intended either to lessen the splash of the water or 
to prevent injury to the piles by the impact of floating wood or 
of the canoes of the people. Within the inclosure thus formed, 
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rows of piles, generally in regular order, were driven at short 
distances from each other, the heads being brought to a general 
level with the outer boundary. Upon these piles a rough plat¬ 
form was constructed, often consisting of one or two layers of 
unbarked beams lying parallel to one another. Upon this plat¬ 
form rude houses were erected, the extent of the platform and 
the number of houses being of course regulated by the number 
of persons of which the settlement was composed. That 
portion of the platform which was within the area of each 
house was covered with clay mixed with gravel, firmly 
beaten down to form an even floor, and each house had a 
proper cooking-hearth. The houses appear to have been rect¬ 
angular in form, their sides consisting of wattle and daub, and 
the roof thatched with straw or rushes. These platforms were 
always at some distance from the shore, with which they were 
connected by narrow bridges, formed also on piles* Whether 
the footways of these bridges were movable does not appear; 

, but it is probable that this was the case, in order to prevent 
surprise on the part of an enemy desirous of attacking the settle¬ 
ment from the landward. It appears that all the refuse from 
these dwellings was thrown into the water below, through open¬ 
ings left in the platform for that puipose. The general con¬ 
ditions under which the earlier of these people appear to have 
hyed is the more especially interesting to us, because, singularly 
enough, it is to the condition of the aboriginal New Zealanders, 
as described by Cook, that Dr. Keller compares the degree of 
civilization to which the inhabitants of the settlement of Meilen 
had apparently attained, as indicated by the remains discovered. 

After extracting from Hawkesworth’s Voyages,'’ Vol. III., 
page 395, a full account of the habits of life of the New Zea¬ 
landers as there given, he proceeds to show the close resem¬ 
blance to that account which is indicated by the remains found 
at Meilen and many other of the more ancient lake settlements. 
He then tells us, in regard to their domestic economy, (with 
reference particularly to the supply of vegetable food,) that in 
t yery lake-dwelling were to be found stones for bruising and grind¬ 
ing grain, or what are called corn-crushers and mealing-stones ; 
that the very grain itself has been found at Meilen, Moosseedqrf, 
and Wan gen, nay^ even the very loaves or cakes in their original 
form ; and that we must therefore recognize the colonists as 
agriculturists, and see them advanced to that grade of civiliza- 
; tipn in which men have peimianent abodes, and liave secured for 
; themselves: some degree of social order. He remarks that tlie 
■ tiUmg of the ground^ .m been simple hi the highest 

degree^ and have consisted merely in tearing it up by means of 
, ; inefficient; made of stags’ horns or crooked branches of 
trfes, as is still done by some of , the: North American Indians, 
was crooked pieces of wood and 
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other rude implements) by the Maoris ; but he points out, never¬ 
theless, that the products obtained from this rude cultivation 
were generally excellent—a fact known to ourselves as regards 
the Maoris—^because, as a rule, they always used rich virgin 
soil, or soil that bad long lain fallow, for growing their crops 
in. 

Dr. Keller refers us to a treatise by Professor Heer on the 
plants used by the Lake-dwellers, for information as to their 
husbandry, and it is from that treatise, and from the investiga¬ 
tions of Alphonse de Candolle and others, that I have prepared 
the following rmmie of the subject. The remains of plants, 
from which Professor Heer drew his conclusions, were found 
lying in the lake mud below the sites of the various settlements, 
or bui’ied under peat, several feet thick, formed since the settle¬ 
ments ceased to exist. They were found mixed with stones, 
fragments of pottery, domestic instruments, charcoal, ashes, 
and other unmistakable evidences of human occupation, and 
consisted of remains of cereals, of weeds usually associated with 
cornfields, of culinary vegetables, of fruits and berries, of nuts, 
of oil-producing and aromatic plants, of bast and fibrous plants, 
of plants used for dyeing, of mosses and ferns, of fungi for 
kindling fire, and of water and marsh plants. Of the plants 
used for food the cereals were evidently the most important, and 
consisted of a now extinct form of wheat called the “ lake-dwelling 
wheat,” and of a small-grained six-rowed barley, also extinct; 
whilst the spelt (which at present is. one of the most important 
cereals,) and the oat did not appear until the Bronze age, and rye 
was entirely unknown. With the exception of a pea ho culinary 
vegetable can certainly be mentioned as belonging to this period, 
but a small bean and a field lentil appear daring the: Bronze 
period. As tq fruits, they appear to have been possessed of an 
abundance of crab apples, and in the later periods of a larger 
but still inferior species of apple, which may have been the 
result of cultivation; of a small and inferior description of 
peaiv found associated with the .relics of the Bronze period j of 
a plum closely allied to the bullace ■ of sloes, bird cherries, rasp¬ 
berries, blackberries, and strawberries, whilst it seems that they 
also used the fruits of the dog-rose and elder. Beech nuts were 
found in large quantities, and cakes, of the seed of the garden or 
field-poppy and carraway seeds, occurred amongst the remains 
of some of the more recent settlements. 

Heer and de Candolle both remark that the Lake-dwellers 
could not have had any close connection with the people of 
lEastern Europe, otherwise they would, without doubt, have 
cultivated rp, and that the plants actuaUy cultivated show that 
their chief intercourse must have been with the people of the 
Moditerraiiean basin. Every species of corn which they used 
had certainly come from that quarter, for it was identical with 
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those cultivated in Southern Italy, whilst the millets were 
similar to those cultivated in Egypt. 

In connection with the character of the vegetation under 
notice, Professor Hear points out that it affords some clue to 
the determination of the age of the lake-dwellings, and by 
means of this and other evidence bearing on the question, he 
came to the conclusion that, whilst the most recent of those 
dwellings, namely those of the Bronze period, might be not less 
than 2,000 years old, the oldest might date back for thousands 
of years before the commencement of thie Christian era. He 
also points out that those remains, which unquestionably have 
a very high antiquity, throw some light on the solution of the 
question whether the .species of plants have undergone any 
change in historic time. As regards the wild plants he answers 
the question in the negative, (a conclusion concurred in by the 
late Mr. Darwin, for reasons given in detail in his work here¬ 
after referred to,) but finds that the case is different with the 
cultivated plants, for that the greater number of those agree 
with no recent forms sufficiently to allow of their being classed 
together. He tells us that the small Celtic bean, the ])ea, the 
small lake-dwelling barley, the Egyptian and the small lake¬ 
dwelling wheat, and the two-rowed wheat or mmer, form pecu¬ 
liar and apparently extinct races, and he adds that man must, 
therefore, in course of time, have produced sorts which gave 
a more abundant yield, and have gradually supplanted the 
old'varieties. Mr. Darwin sums up the investigations of 
Heer and others in passages which are to be found at pages 
318 and 319 of the first volume of his great work on “Animals 
and Plants under Domestication,” a work which, by the way, 
ought to be closely studied by every breeder of animals and 
cultivator of the soil. 

Prom all this it'will be seen that the great advance in 
civilization exhibited by even the earlier Neolithic over the 
latest Paleolithic inhabitants of Western Europe, may be 
assigned chiefly to their possession of an abundant supply 
of vegetable food, suitable, not only for man, but also for the 
maintenance of domesticated animals, of which, as Prolessor 
Butemeyer of Basle tells us, they possessed several species. 

I do not propose to deal with the long period which has inter¬ 
vened between the occupation of the lake-dwellings and the pre¬ 
sent time, which pertains entirely to the historic period, not only 
because it would sketch this paper to an inconvenient lengtli, 
.but because we shall be .able more clearly and highly to appre¬ 
ciate the advance made in the character of our vegetable food 
during this interval, by a comparison of the inferior species 
possessed by even the later inhabitants of the lake-dwellings^ 
wipi; the rich found in the cultivated fields and 

. g^dene of W brought to our 
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notice if we compare the list given by Heer of the vegetable 
foods used by the Lake-dwellers, with any well prepared gar¬ 
dener’s catalogue of the fruits and vegetables now available for 
food, a Gompanson which cannot fail to satisfy us how much 
civilized man has already benefited, and may further expect to 
benefit, by the application of the principle of selection to the 
variability so especially characteristic of vegetable life, which 
has been so admirably discussed by Mr. Darwin in the work 
above referred to. 


Art. IV ,—The Building Timbers of Auckland, 

By Edward Bartley, Architect. 

[Read before the Auckland Institute, BOth November, 1885.] 

SpECIMSNS of TiIIBBR to IliLVSTRATB THE PaPER. 

Kauri. —Pour specimens: Bed, white, black, and a soft kind from Tairua. 

Piece of kauri joist destroyed by^dry rot. 

Piece of kauri destroyed by grubs. 

Piece of window-sill from St, Andrew’s Church, built in 1847. 
Emu,—Piece of 12 , in. x | in. board, to show the difficulty in discriminating 
between sap and heart. 

Totara.—P iece with the commencement of small spots of decay. 

Kahikatba. —Piece of flooring completely destroyed by the grub. 

There are only four kinds of New Zealand timbers used in 
Auckland for building purposes. I place them in the following 
order of merit: Kauri, rimu, totara, and last kahikatea. After 
touching on these various timbers, I propose to say a few words 
on seasoning and decay of timber. Permit me to remark that 
the statements are not gathered from hearsay, but from thirty 
years’ experience in the building trade in Auckland. I have of 
late years taken down buildings that I either took part in er^t- 
ing or saw erected; I have had, therefore, many opportunities 
of studying the durability and other characteristics of our Auck¬ 
land-grown timbers. 

First, the kauri [ Damimra amtralis ),—I have here speci¬ 
mens of four lands of kauri i the red, white, black, and a soft 
kind, quite distinct in grain and quality from the others, which 
I will hereafter explain. The red kauri is the. best general 
building timber; it is well adapted for heavy framework, beams, 
joists, and the hke; it is close-grained, rather gummy, very 
durable, but is liable to cast and twist; it shrinks endways as 
well as in width. The shrinking endways is a great drawback 
to kauri, and more especially this kind. I have known a forty 
feet beam shrink inches in length. I have, also known a 
weatherboard shrink f of an inch in twenty feet, and most of 
us will remember ceiling mouldings aud other joiners’ work 
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shrinking so as to quite disfigure the building. This red kauri 
should only be used for beams or other framework, and not for 
mouldings or joiners’ work. The next is the white kauri, a tough 
kind of timber; will bear a greater breaking strain than the red, 
but not so durable ; I have seen it quite soft in a few years; it is 
a splendid timber for moulding and joiners’ work. The shrinking 
endways is almost nil, if worked up after a fair amount of season¬ 
ing, neither will it oast. It is largely used by boat-builders on 
account of its readiness to bend. Black kauri is not very abxm- 
dant, it comes from the west coast of the island, it is only fit for 
rough work, is heavy with gum, and the most dixrable of all; in 
fact, for fencing-posts or the like, I believe it would last as long as 
puriri. I need hardly say it is not fit for mouldings or joiners’ 
work; it is so hard it would require very strong machinery to work 
it, and after being worked it would cast into all shapes. The last 
specimen of kauri (No. 4) is the timber for joiners’ work and 
mouldings; there is a peculiar grain marking in this kind of kauri 
not to be found in any .of the other specimens—this kind should 
only be used for mouldings and joiners’ work. We have often 
heard it remarked that kauri is noted for its casting, twisting, 
and. shrinking: well, this last kind of kauri will neither cast, 
twist, nor shrink endways. I have seen slight scantlings, say 
S in. by 3 in., 20 feet long, quite straight, after being exposed to 
the weather without any care. I have seen joiners’ work made 
up out of this timber standing as well as cedar. I have already 
said it should only be used for joiners’ work and mouldings, it is 
so light and soft;; it should never be used for beams or heavy 
framework; but if this kind of kauri and the white only were 
used for joiners’work and mouldings, we should seldom hear 
of ruined ceilings, and twisted doors and sashes. This kind 
of kauri is only found in the Tairua District. 

The next timber on my list is the rimu (Dacrydium cupres- 
sikimi). It is known in the South Island as red pine. The 
rimu, I believe, grows in the South to a very large tree, but in 
this province the average size tree is two feet six inches to three 
feet diameter; it is a timber with a. large proportion of sap- 
wood—a two-feet diameter log will have nine inches of sap- 
wood, leaving only six inches of heart, the heart not being very 
well defined. By this specimen of rimu (a board twelve inches 
wide) the diflficiilty in d^ between sap and heart will 

be seen, even by air expert. There is a hard white gum, and 
frequently many shakes, near the heart, that renders this tree 
unfit for boards, but it answers well for scantlings, joists, and 
feameworb. The sap-wood^ if exposed to weather or damj;), will 
not last, but the he^t is very durable. I have known rimu 
fences standing many yesu’s. Of course, with kauri so plentiful, 
we have; not used much rimu; but at the rate the kauri is being 
before suroj have to fall back on 
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tke rimu. Picked heart of rimu is a very good furniture wood, 
and very suitable for church furniture. 

Totara {Podocarpus totara) is the third timber of importance. 
It is largely used in the South for building purposes, but in 
Auckland we only'know it as a good “ pile ” timber, and for that 
purpose it has not been equalled by either native or imported 
timbers. I have seen a stringer” taken fcom Queen-street 
Wharf quite sound, after being under water twenty-eight years, 
Of course it.was heart, the sap will not last; hence the folly of 
using round sticks for piles. All piles should be squared timber— 
all heart. It is at times specified for plates and window sills, with 
a view, I presume, that it will last longer than kauri. I think this 
is a mistake: my experience is that it will not last as long as the 
heart of red kauri. There is a small *‘rot” speck found in the 
heart of mature trees; I have here a specimen cut from a new 
plank with this kind of decay, still the totara must be classed 
as one of our most durable timbers. 

The last, and the worst of our building timbers, is the kahi- 
katea {Podocmyus dacrydioides). It will decay very soon, exposed 
to the weather or damp—in damp situations it will not certainly 
last longer than four yearS'—and inside, or under cover, such as 
flooring, ceiling or lining, it is attacked by a small grub, com¬ 
pletely destroying the inside of the scantling or board. I have 
here a specimen of kahikatea flooring destroyed by this grub ; 
the destruction is so complete that I have known a floor ren¬ 
dered dangerous to walk on, the chairs having gone through in 
many places. I consider kahikatea is far' inferior to all sap kauri. 
If used for rough lining, the perforations made by this grub will 
appear through scrim and paper of the room; in an instance that 
came under my notice, one kahikatea board had been , fixed for 
rough lining, the remainder being sappy kauri ; the board, scrim, 
and paper wevf quite destroyed, like a band nine inches wide, the 
remaining lining being quite sound. It is said that kahikatea 
grown on high ground grows better than that grown on low 
ground; but the greater portion, I should say nine-tenths, grows 
on flat swampy ^striots^ 

Seasoning and Decay of Timber,. 

The causes of decay are variouSi, the worst being dry rot 
a term giving a wrong idea of the nature or cause of the decay. 
I have here a specimen of heart kauri destroyed by dry rot.” 
It is covered with a fungus of extraordinary growth in Auck¬ 
land. I have seen a plant measuring oyer five feet in diameter. 
Whether the fungus grows in consequence of the decay, or the 
decay is caused by the fungus, I am not quite clear; but I should 
rather think the fungus grows after the decay, and is not the 
cause of the decay. At any rate we know the first cause is by 
using unseasoned timber in unventilatect positions, such as a 
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graund-floor without a space left for ventilation. Nearly if not 
all the groxmd-floors on the east side of Lower Queen-street are 
decaying with ‘'dry rot.” I have known 12 in. x3in. all heart 
kauri joists quite rotten in twelve years; the joists will break off 
in pieces from six inches to two or three feet long, and will be found 
flat on the ground, with square ends, the timber always breaking 
at right angles to the fibre of the w^ood. The kauri is also 
destroyed by a small grub, similar in some respects to the grub 
in the kahikatea, but with this difference: the grub in the 
kahikatea always bores with the fibre of the wood; the grub in 
the kauri will bore in any direction. I have here a sample of 
kaun bored with this grub. The sap-wood will be attacked first; 
but if found in a building, it will soon go right through, heart 
and sap falling a prey to it. 

One great reason for kauri and other timber decaying is the 
constant use of young and unmatui*ed timber. A mature kauri 
will be at least five feet diameter, showing well defined sap-wood 
of not more than three to four inches. Now, a large quantity of 
logs cut up in Auckland will not measure more than 2 feet 6 inches 
to B feet in diameter: this size log will have nine inches of 
sap-wood, leaving on a log 2 feet 6 inches only 12 inches of heart, 
and that soft and white. Next to using young timber is the constant 
use of unseasoned timber, and the practice of our mill-owners 
cutting down trees all the year round, and full of sap. I 
consider .the trees should be “barked” at least six months 
before being falhn; the barking, of course, simply means cutting 
out a ring of bark, say four or six inches in width, close to the 
ground. Another plan, adopted in America, is to bore two holes 
i^igbt through the trunk, crossing each other in the middle of the 
tree ; either or both are inexpensive operations, and should be 
tried by the mill-owners. As to the time of year for falling our 
New Zealand timbers, I consider, if barked or bored as I 
suggest, it would not matter a great deal. It will be seen at 
once that if we get rid of the sap or gum before falling we have 
overcome half the difficulty (if not more) experienced in season¬ 
ing* Hence the failure of artificial seasoning by the hot 
chamber, used a short time ago by some of the mills, the hot 
chainber simply baking the outside, leaving the sap and gum : 
inside the plank. It is a fact;known to all carpenters that kauri 
will season better in the i*ain and . wind of winter than the hot 
sun of summer* Most of us know the eftect of new kauri shingles 
on a tank of water : the gum and sap is washed out to such 
extent by the rain, that the first water off themof is like weak 
turpentine, and dark in colour. Then we have another cause of 
deo^y, consequent upon using unseasoned timber, that is the in- 
ludioious use of tar. It is right to tar a well-seasoned piece of 
thnb^r, but utter follj to tar ^reen timber, and all round, as we 
rfepeftt^.dly done in out buildings and wharves# I have knowaa 
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a 4in. x Sin. plate of heart of kauri quite rotten in two years, solely 
on account of being tarred all round; the proof being that other 
plates in similar situations, and quite near, were quite sound. 
If the durability of timber is to be studied, it should be a rule not 
to paint or tar timber before being seasoned. That kauri will 
last, I have had many instances brought under my notice. Here 
is a portion of a window-sill taken from St. Andrew’s Church, 
built in 1847 ; it will be found not the least impaired by thirty- 
six years’ exposure to the weather. It was removed about two 
years ago. It was resting on-a stone sill; the under side, it will 
be observed, has not been painted. Only one other instance: 
The two first grave fences in the Auckland Cemetery, erected 
thirty-three years ago, are still standing, and quite sound. The 
posts ai-e of red kauri, and had been charred. 


Art. V. —A Description of the New Yolmno in the Fnendly Islands^ 
near Tongatahu. 

By the Eev. S. W. Baker, Premier of Tonga. 

\Itead before the Auckland Institute, dOth November, 1886.1 

On’ Sunday, October 11th, a slight shock of earthquake was felt 
about 10 a.m., and seeing we had had several shocks lately no 
particular notice was taken of it; but on Tuesday morning every¬ 
body’s attention was directed to vast clouds of steam and smoke 
which were arising from the sea in a N.N.W. direction. On the 
preceding evening, at 11 p.m., many natives and others saw a 
vivid fiash of light, and heard a report like thunder in the direc¬ 
tion of the Huga Group of islands. On the matter being com¬ 
municated to His Majesty, it was determined that the Sandfly 
should be sent to ascertain. the bearings and extent of the 
.volcano. Accordingly at noon the Sandfly left the Port of 
Nukixalofa, having on board the Bev. S. W. Baker, the Premier, 
wife, and family; the Bev. J. B. Watkin and son, Dr. Buck- 
lard, and several other gentlemen; the Chief Tugi and several 
natives. 

As the Sandfly neared the spot the scene was most magnifi¬ 
cent, great volumes of steam, of carbonic and sulphurous gas, 
&c., being shot forth from many jets out of the sea, in a direct 
line of over two miles, extending in a northerly direction, to the 
height of 1,000 feet and more, then expanding themselves in all 
directions, in clouds of dazzling whiteness, and assuming the 
most fantastic shapes; sometimes presenting themselves as a 
mountain of wool, the tips of which were fringed with gold, 
caused by the rays of the setting sun, then again occasionally 
forming into a large cauliflower head of snowy whiteness, 



42 Transactions. — Miscellan^otiSi , 

backed by clouds of intense darkness formed of dust and asbes 
mixed with watery vapour, which- the wind was canning down 
for miles on the distant horizon. As the heavier matter kept 
continually falling, it gradually raised in height the new-made 
island ; and as the cloud of pulverulent matter became thinner 
and thinner at its extremities, it assumed a light brown colour, 
forming clouds of volcanic dust which, no doubt, would be car¬ 
ried thousands of miles away, and repeat (if the theory be a 
correct one) the red sunsets of the volcanic action of last year in 
distant parts of the Pacific : and, strange to say, on the third and 
fourth evenings after the bursting out of the volcano, the same 
red sunsets as were seen last year were again noticed. The size 
of this mass of volcanic matter was immense; at one time it 
could not have been less than some thousands of feet at its base, 
and, piercing into the air to a great height, was distinctly seen 
thousands of feet above the clouds, and at one time a streak of 
sable colour passing across its centre made the whole mass pre¬ 
sent a most picturesque and grand sight. This great mass of 
accumulated gas, steam, and volcanic substance, was continually 
augmented by fresh explosions, bursting forth from three large 
and a number of minor jets. These jets, and especially the 
largest one, would suddenly rise forth like a solid wall of dark 
mattei’, in shape something similar to the tlnree fingei^s of a 
man's hand, but always of a more or less conical form, and at 
times bearing a striking resemblance to the Finns pinaster 
m.d. Pinm sylwte?', thus forcibly calling, to mind the historical 
stone-pine of PHny the Younger, mentioned in his letter to his 
Mend, the historian Tacitus, in connection with the eruption of 
Mount Vesuvius in a.x>. 79. The black clouds were small at 
first, and only appeai-ed at considerable intervals, and gra¬ 
dually became larger and more frequent, 1| to minutes 
expiring between each eruption, but still retaining their perx^en- 
dioular character; and, after rising to a considerable height, 
their sides would sometimes fall quickly into the sea, causing 
clouds of steam to arise, whilst the centre would topple over and 
form itself into clouds of white gaseous and vapourous matter, 
presenting itself like a huge bunch of Prince of Wales’ feathers; 
and what was most singular, many of these dark cauliflower 
eruptions had a spiral movement, always turning in the same 
direction from north round by the west to the south, and right 
against the wind. As the shades of evening approached and 
the night came on; the matter discharged by the volcano no 
longer appeared a huge mass of clouds of showy whiteness but 
in form of clouds of greyish matter and sooty blackness. 
We were somev^hat disappointed in there being no signs of 
fire; many watched durmg a great part of; the night, anxious to 

lurid flame, but were doomed to 

:&sa|g?oiiithaeht. 



48 


Baker. — S^ew Volcano in the Friendly Islands, 

As the first light of morning appeared, we commenced to 
approach near the grand scenery of Nature’s last wonder, having 
kept during the night at a distance of seven or eight miles. As 
daylight appeared, it was soon evident that the volcano had lost 
none of its activity, but instead of there being so many jets as on 
the previous night, several of them at the southern end of the 
line of jets had coalesced and formed themselves into one immense 
submarine chasm, and the rays of the rising sun shone upon the 
mass of vapoury matter and made it appear most beautifully 
golden. Having a good breeze behind us, we ventured to approach 
nearer than we would have otherwise done, and we were duly 
rewarded for our trouble, for we found that an island had already 
been formed some three to four miles in length, one in width, 
and attaining a height of about 40 feet at its highest part, which 
was around the crater on the N.W. side, and gradually shelving 
away from this until it lost itself in the sea. The length of the island 
was probably increased by a black mass, which we believe to be float¬ 
ing pumiceous matter ; and it was also seen that a reef extended 
from it in a N:E. direction, from the surface of which various 
jets of steam were arising. The eruptions were now very rapid, 
and in one instance there were no less than four huge eruptions in 
three minutes. Although one of these large masses was ejected 
considerably over 1,000 feet, yet it only took 16 seconds in reach¬ 
ing that height; in fact, having timed many of the eruptions, we 
found that notwithstanding they went to a greater or less height 
they invariably took from 12 to 16 seconds. Some of these 
eruptions must have contained hundreds of tons of matter ; and 
several times, just as the eruption reached its height, great 
spouts would be seen, which appeared to be huge waterspouts, 
and continued mcreasing until they were lost in the mass of 
gaseous vapour. These eruptions continued with very little 
interruption until 8.30 a.m., when to the surprise of everyone 
they suddenly ceased—and it is worthy of note that up to this 
moment there had been a constant column of smoke, &c., dis¬ 
charged from the volcano—and the strong wind, carrying away 
all the clouds of steam and gaseous matter, presented to our 
view the whole of the land, with a distinct ci^ater formed on the 
S.E. end of the same, the back part of which was considerably 
higher than that at the water edge, which appeared to be only a 
foot or two. Dr. Buckland and others were of opinion that this 
was the exact moment when it emerged from being a submarine 
volcano to that of an ordinary volcano. As we were not more 
than one mile from it, we had a splendid and magnificent view, 
and we were led to judge that the crater from the size of the base 
of the column was at least two miles in circumference. Our atten¬ 
tion was drawn to a white spot which appeared on the western 
slope of the crater, which,, after careful examination with our 
glasses, we concluded was a bird which had tried to fly across 
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the volcano, and was suffocated by its fumes. So eagerly 
were we examining the crater that we neglected to notice the 
dangerous position in which we were, for, to our surprise, the 
vessel, notwithstanding the breeze we had, made but little head- 
way, and for a few minutes it looked as if the current would draw 
us into the volcano. However, after several minutes of suspense 
the breeze increased, and we were soon out of danger, which was 
clearly manifested by the vessel shooting ahead as she drew out 
of the current; and it is fortunate for us that we escaped when 
we did, for the volcano commenced action shortly afterwards, 
and fragments of heated stone were hurled aloft to a great height 
and then fell, together with showers of cinders, splashing into the 
sea at some distance from the edge of the new-formed island. 
The matter ejected now seemed to be of a more solid nature than 
that which had been previously thrown out by the volcano. 
This, together with the fact that very little steam was now seen 
around its base, although over the surface of the island the 
steam still continued to rise in small jets, seems to be sufficient 
proof of the correctness of the conjecture formed by Dr. Buck- 
land, that it had now passed from a submarine volcano to that 
of a volcanic island, and although no fire presented itself, yet 
it continued all day belching forth such solid matter, accom¬ 
panied with clouds of gases; for, after the completion of the 
crater, the enormous upheavals of cinders, mud, and dust, &c., 
increased not only in rapidity, but also in height, ten occurring 
in twelve minutes; sometimes a second and third would arise 
before the first had fallen.. This continued for about three- 
quarters of an hour, wffien the eruptions became less frequent, 
but increasing in height, towering aloft from 8,000 to 10,000 feet, 
or perhaps even considerably higher, and the light fliooculent 
clouds of vapour, which separated themselves from the main 
mass and floated away in the air, presented a most enchanting 
spectacle, and between the eruptions the island was more or 
less visible. But to describe the various shapes which these 
eruptions of gaseous matter assumed would be impossible. It 
certainly is one of the grandest efforts that even volcanic nature 
has ever made, and one of the most beautiful sights that mortal 
man has ever been permitted to behold. On that evening, 
about 7.80, the first signs of fire were visible, and all through 
the night at intervals it sent up quick darts of lurid light, 
sometimes of ,a burning red, and at other times a bluish or 
pinkish flame; the reflection on the clouds, as some large flash 
^ burst forth,, presented all the features of sheet lightning, and 
the light always appeared in the sanie place, and on one 
occasion four or five flashes occurred at the same instant; but 
whether , it was due to the condensed clouds of vapour being 
i highly charge whether it was caused by fire 

V ;^ing ejected from the volcano,- it is difficult to determine, And 
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thus we were permitted to see the various forms through which 
it passed, from that of a submarine volcano, with its dashing 
boiling stream, to that of a volcanic island ejecting its heated 
stones, mud, cinders, &c. 

This volcano forms one of the linear series of volcanoes which 
run in a direct line from the Culibras to Ponualei, bearing N. by 
E. I E. and S. by W. J W. magnetic. 

There are no less than six volcanoes in this belt, including 
the recent one, and all in the Friendly Islands Group, viz.: 
Sandfly Eock, Tofua, Kao, Wesley Eock, Late, and Fonualei. 
This is the order in which they stand from the recent volcano. 
Of these Kao is the highest, and is 5,000 feet in height, but has 
not been active for many years ; its crater is on the N.E. side, 
and the shape of the island is that of a large cone. The next in 
height is that of Tofua, a large razor-back island, with the crater 
on the N.E. side. This is 2,800 feet in height, and has been 
slightly in action only a few months ago. The next is Late, 
1,790 feet, and is still in action. Then comes Ponualei, which 
in some parts is about 600 feet, but has not been active for more 
than thirty years. The last volcano is that of Wesley Eock, 
which sprang up as a submarine volcano in the year 1858, and 
was discovered by the John Wesley: it is now about 400 feet, 
and occasionally very active. It is somewhat singular, and 
perhaps worthy of notice, that the mouth of all tlie craters of 
these volcanoes has an easterly aspect. But whether the pre¬ 
sent volcano has burst out on a part of the Culibras reef we are 
not prepared at present to say, the Culibras reef being marked 
on our chart more to the S.W. And a circumstance of con¬ 
siderable interest in connection with the Culibras reef is that it 
has fallen and risen several times during the last few years : at 
times a long reef being distinctly visible above the water, and at 
other times not a trace of it to be found ; such is the statement 
of authorities who went with the express purpose of ascertaining 
and locating its. position ; and on one occasion, after the lapse of 
a year* or so, the reef was found to have shifted a distance of no 
less than three miles. The position of the present volcano is 
N.N.W. from Nukualofa, 48 miles ; from Huga Tonga, N.N.W. 
J W., 14 miles; frem Huga Haapai, N. by W. f W., 15 miles; 
and its latitude and longitude, from bearings taken on board the 
Sandfly while abreast of the volcano, are : Latitude, 20® 21' S.; 
longitude, 175® 28' W, 

Since writing the above account, Captain Lane, of the Maile, 
who \nsited the volcano thirty-two hours after we left it, states 
that in his opinion the volcanic action is dying out, that the 
Upheavals are becoming in a marked manner less in height, that 
the largest he saw was only about 5,000 feet high, aiad that the 
island did not appear much more than a mile in length; but 
others of his ship’s crew give two and a-half to three and a-half 
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miles as its length. The captain also states that the island is 
now fully 150 feet high. But yesterday and to-day (October 
19th) the volcano, as seen from Nukualofa, is again as active 
if not more so than ever. 

The difficulty of putting on paper anything like a correct idea 
of this grand sight will be fully admitted by every lover of science, 
but we trust that this short description will enable some who 
were not permitted to be with us to form some idea of this 
magnificent spectacle of our latest volcanic eruption* 


Art. VI.— The Maori Language, with Bemarks on the Beform of 
English Spelling, 

By Jambs Coutts Cra.wford, F.G.S. 

[Read before the Wellington Philosophical Society^ 21s< October, 1885.] 
Prefatory, 

1 USB, for illustration, the vowels as generally pronounced in 
Italian, German, Spanish, excluding the French modifications. 
In a reform of the English alphabet it is difficult to say how to 
express the sound of the English the Continental i. This 
latter .vowel is so much used in English, in such words as 
tin, sin, &e., that it would be difficult to establisli as e, and 
therefore, perhaps, the German ie will be preferable for the 
purpose. 

I use the German diphthongs an, ai, ei, iu, Italian, I think, 
has no diphthongs, the vowels in that language are all pronounced 
separately. I have used ae to represent the English a, as in 
fate. This is perhaps non-ijhonetic, but it is in accordance with 
Teutonic usage ; a has always the broad sound, as in man, 

1 have used rto to represent the English aw, as in Imv, hut I 
am inclined to think that it would be better to adopt for this 
purpose what appears to be the Dutch plan, vk., a<i. 

It is sometimes inconvenient to use the German ie to repre- ’ 
sent the English as for instance, in Scripture names. In 
those cases I have retained f alone. 

It is a matter for congratulation that, whoever reduced the 
Maori tongue into a writto language, has avoided the absurd 
attempt to adopt; it to English vowel sounds, and has adopted 
: the Oontmentai vowel system and pronunciation.: The Maori 
language has, in consequence, assumed a form and appearance 
of structure and of culture which would haye been lost had the 
English system prevailed,; and the result is, that the 3Qioment a 
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word in the language is seen, its pronunciation is at once 
apparent. 

If we compare this system with that which was formerly in 
vogue when English orthography was applied to the names of 
persons and places in India, native names in Australia, and also 
in America, we may perceive at a glance the advantages gained 
by the practice adopted with reference to the Maori language. 

In reading most books upon India, it is almost impossible for 
a person uninitiated in the native tongues to tell the sounds of 
the native names and designations. Thus we find the two chief 
tribes of Afghanistan described as the Barukzye and the Sud- 
dozye. When spelt Barukzai and Suddozai the pronunciation is 
obvious, but as they stand in the previous orthography there is 
an uncertamty about the somid, inasmuch as the letter y is 
pronounced in Enghsh in several different ways. The name of 
the kingdom of Oude is almost invariably pronounced wrongly 
by outsiders, as the spelling and the pronunciation are so incon¬ 
sistent. One of the most irritating words, to my mind, in this 
orthography is sepoy, which is a barbarous corruption of sipaM, 
a foot soldier. In the Enghsh form the word has a ludicrous 
appearance."^' 

/ The other day, in an Indian work of merit, I came across the 
words gid hye; now who can tell, except he is told by an expert, 
what to make of this? Pronounce the words to a Maori, and he 
would at once write down kuai haL about the sound of which 
there would he no mistake. Brandee pawnee low, a sentence 
which formerly was much heard in India, looks bai'barpus 
enough; a Maori would put it down as Pa rani paoni lau, which 
looks civihzed. 

The orthography of native names in Australia has simdlar 
defects to those above described in India, chiefly caxzsed by 
making the letter i stand for the diphthong aj. Thus we find 
Koraio spelt Co>io; Bulai, Bulli; Mvlongulai, Molonyidli : Me^*ai, 
MerrL This blunder is not constant, however, for we find Guu- 
dagai spelt coi-rectly. 

In Fiji, and at the Cape of Good Hope, we find fanciful 
spelling. In the former we find r represents th, and o stands for 
om, Thakombati is spelt Cacobau, In South Africa we 

find Ketehwayo spelt Cetewayo; Etchowe, Ehowe, This style is 
provoldng, as apparently meant to puzzle people, without 
sense or reason. The result is that these names are generally 
pronounced wrongly. 

; One peculiarity the English have is in vulgarizing names. 
The King Kalkali, of Ashanti, is reduced to Coffee (Jalcalee, 
although his name has doubtless nothing to do with coffee ; the 

:'.*k corrected official orthography for India has been issued, but many 
/do not use it., ■ 
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corn fodder of South Africa is spelt mealies, although not ground 
into meal, and milis would be the correct term. Various plants 
pass under the name of tea tree, including the ti (CorJylme 
australu) of New Zealand. The name of the old town of 
Aymouth is changed to Eyemouth, and Tung we find as 
Tongue. The euphonious name of the Pass of Branda is 
changed into Brander, giving one a suspicion of cooking. The 
names of the Irish towns, Tallogh and Mallogh, are changed into 
Tallow and Mallow from the dropping of the gutteral; but why 
not Tallo and Mallo, The ic is of no use, but vulgarises the 
names by suggesting common articles. In Stanley’s work, 
How I found Livingstone,” I find the word Seedy for SuU, the 
name of a very useful tribe of negroes, many of the race being 
employed as firemen in the P. and 0. steamers. There is no 
reason to suppose that they are of drunken habits, but the 
English spelling conveys that idea. 

It was curious at the time of the war in Afghanistan to see 
the puzzle of the London newspapers, as to the spelling the 
name of the ruler of that State. His right name being Shir Ali, 
had been Frenchified into Shere Ali; and -when a fort had to be 
named after him, instead of reverting to tlie correct name of 
Shir, they made the name Sherpur, “ the town or Ibrt of Shir 
Ali.” A man must be very vowel deaf indeed who cannot see 
that this must alter the whole sound of the word. 

Various attempts are now being made to reform the ortho¬ 
graphy of the English language by the Americans, and by the 
Spelling Eeform Association and others in England. 

In neither case are the results scientific or satisfactory. 

The Americans seem to think tliat the main point to be 
attained lies in shortening the words, by omitting unnecessary 
consonants; the English by stereotyping existing sounds. 

The English and American ears have become in a manner 
deaf tj the true value of the vowel sounds, and require pre¬ 
liminary instruction before undertaking the reform. 

Thus, by the American plan, by leaving out one / in such 
m s'pelling, willing, ko., we should soon, with the 

defective ear, get to the following changes in pronunciation, 
viz:— speUng, $}ykliifiy; shillimj, shaUing; willmg, wailmg. Another 
American change is spelling plough as which is hon- 
phonetic and objectionable ; oiv is a barbarous way of rendering 
what can be better done by aw.; besides which it is discredited 
for the purpose, as we have bow ™ bau and bo; raw — rati and 
TO ; stow :z=: Sto^ &Q. 

So much, for American innovations, The English idea seems 
to be to Stereotypel^ all the defective sounds at present existing, 
and, apparen%'in the'interests of the South of England and the 
Cockney dialect^ ignoring the North, Thus we should soon lose 
the broad a and the sound of the letter r. A notable instance ot 
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the latter is the proposal to render father and farther equally by 
fadha. 

The most provoldng thing in the interests of spelling reform is 
that men of the highest education in England are as unconscious 
of the defects in scientific orthography as the most ignorant of 
the people. Until they awake to a sense of the incongruity there 
is little hope of a reform in the right direction. Thus we hear 
Ismailia, Port Said, &o., pronounced in the French fashion, 
which is altogether wrong, either with reference to the diphthong 
or to the Arabic name. We have Aeden for Aden, Gaol ioT 
Point-de-Galle, Aethos for Athos, We may hear Mehemet Ali 
called Mihimet Aelai; although, strange to say, Pacha is not yet 
converted into Paechae. We find Lima called Laima ; Rio, Raw; 
and even Panama, Paenamia, Lately I heard a learned arch¬ 
deacon, who had travelled in the East, talk of Baeaelbec, 
unconscious that the double a should give an extra breadth to 
the sound. 

At the time of the Crimean war, we used to hear of Bisaika 
Bay for Besika Bay, Skmterai for Scnta^'i, &c. On one occasion 
on returning from Lake Taupo, a well-known New Zealand 
statesman, an M.A. of Oxon, in a conversation we had together 
respecting the interior of the island, insisted on giving the 
French sound to the word Taupo, as if au represented the same 
sound as aive in English. I objected. He said, “ I pronounce 
it as spelt, and I object to the foreign spelling of the Maori 
language.” I replied, “ How then would you spell Taupo in 
English favshion?” He said “ ToivpoP My reply was, “ That 
would in English make the word sound Topo, although a 
Scotchman might probably hit upon the correct pronuncia¬ 
tion.” 

A Saturday Eeyiewer lately objected to the spelling of Hawaii, 
preferring Captain Cook’s orthography of Owhyhee. There is no 
accounting for taste; but the Hawaian language has been brought 
into a phonetic orthography, and Hawaii is the name of the 
island, and of the kingdom, which Owhyhee as usually pro¬ 
nounced is not; but if we accent Owhyhee thus, we arrive very 
nearly at the sound of Hawaii. 

The reasons why English orthography is so irregular are 
suflSiciently obvious:— 

1. The peculiar sounds given to the vowels in the English 
alphabet, 

2. The adoption of a peculiar mode of pronouncing Latin, 
and also of Scripture names. 

^ S. The introduction of a number of French words into the 
language, which are sometimes pronounced in French, in others 
in English, fashion. 

4. The small attention which is paid in England to the 
study of other foreign languages than ttench4 
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The first-named reason has probably been the cause of all 
the rest. The child is taught that a = ae: no broad a is taught, 

<3 = 'i, or Gennan ie, 
i is a diphthong = at, 

o, as in other European languages; but in practice has 
several sounds. 

21 , also a diphthong = in, 
y = uai. 

Thus we find three diphthongs represented by i, and y ; 
three diphthongs in six letters. No other Exnropeaii language, 
that I know of, represents diphthongs by vowels. It is un¬ 
fortunate that the broad a is not represented in tlie English 
alphabet, the child being taught that a ae; the con¬ 

sequence is that in these days of education ae is rapidly 
taking the place oi a, I lately heard a newsboy in London 
calling *'* Staendard,"' I find bass (fish), in the West of England 
called haess. At a meeting of a scientific society, I beard basalfi 
called haesaoU, I was almost tempted to ask whether the lecturer 
was talking about bay-salt. It is a curious fact that when the 
letter a appears twice in an English word it is rarely pro¬ 
nounced the same way in both instances. One letter is a, 
the other ae: as in ^passage, passaege; facilitate, faciUtaete, Often 
the change goes in the other direction. Thus we hear Garibaldi 
called Garibaoldi; Gibraltar, Gibraoltar; Malta, MaoUa; malt, 
maoU ; halt, haolt. 

The introduction of French sounds into a Teutonic language 
has made great mischief. These in question are non-phonetio, 
and unsuited to the character of the English language. ThuSj 
in French we have tnais =; tais — tes; and we have, in¬ 
troduced the stoe sound into English, as in tail, which to 
adapt to Teutonic spelling we should write tael; tailor, tador; 
nail, nael; sail, saeL 

Then au in French is sometimes equal to o, and at others 
to ao ; as Pivu Po, rnauvais ~~ move, manre nuior. We find 
the latter sound in English in Paul, mmil, haul, &c,; whereas, 
phonetically, we ought to employ au to stand for such words as 
oiv in hoiv, and so accommodate to Teutonic spelling. 

On the other hand, wo have such French words as invite, 
divide, to which we have given English sounds. Howto deal 
with them is one of the most puss^ling things in spelling re¬ 
form. If the spelling is altered phonetically, it takes the word 
away from its derivation; and the question is, whether a 
change back to the French sound can be brought about. 

■ Then we have from the French the words ending in ti<m, such 

Mention, proimtwn^^ French sound of tion peculiar, 

■ something between and dong. The English shorten this 

;into dim, which hideous termination the spelling reformers pror 
;pose I am inclined to Lord Melbourne, 
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**Can't you let it alone;” but if a change is to be made, I would 
suggest don. The admixture of French words has been most 
damagmg to the reform of English orthography. 

The English mode of pronouncing Scriptural names no doubt 
has come about from the mode of pronouncing Latin. It is 
melancholy to see the loss of euphony which is brought about by 
this plan. I call to mind the archdeacon, with ore rotunda giving 
out the text from Aisaiah, without the smallest conception that 
i and ai should have a different sound. When I hear Hebrew 
words pronounced from the pulpit in English style the effect on 
my mind is-neither sacred nor solemn, but, on the contrary, 
ludicrous. When I hear Sinai called Sainaeai, the effect passes 
the ludicrous, and the speaker seems silly. It is surely too bad 
to burlesque sacred things from the pulpit. There would really 
be no difficulty in bringing about a correct pronunciation 
of Scripture names. Forty years ago every one in church 
responded Aemen. The High Church decided upon Amen, and 
it has carried the day. 

The spelling reformers would retain the present absurd pro- 
mmciation of Scripture names and alter the spelling. Thus 
Isaac is to be changed to EUah; it should more properly be 
Aisak, - Abraham is to become Aehraham. 

If anyone cannot see the loss of force and of cadence which 
the English pronunciation of Scripture names involves, he 
must be very deficient in perception. 

It is astonishing what small attention is given in England to 
the study of the Teutonic languages in comparison with that 
devoted to French. No doubt more attention has of late been 
given to the study of German, but few know anything of Dutch 
or Danish, languages closely related to English. I do not 
remember ever meeting an Englishman who spoke Dutch, 
except my own father, and he learnt it almost accidentally when 
commanding a frigate for several years off Java and in the 
Eastern Archipelago. I would strongly recommend every spell¬ 
ing reformer to re^ up Dutch and Danish, as well as German, 
and then he would see the correct lines to go upon. 

I think it was Huxley who told the parsons to read up bio¬ 
logy before he would take the trouble to argue with them. 
An English spelling reformer must remain thoroughly inoom- 
'petent until he has obtained some knowledge of the other 
' Teutonic languages. 

Great uncertainty of pronunciation is caused by the use of 
the letter y, it having in English two different sounds. In the 
Scandinavian languages it seems to represent the sound of the 
English e, the y gree, and therefore we get an idea of how 
Danish names in England such as Whitby, Appleby, &c., should 
be pronounced. As pronounced in English there is a loss of 
euphony. Thus if we take the name of an island in the Eastern 



Tramactiom, — MisceUcliieous, 


52 

Archipelago commonly spelt by the English Bally, and sub¬ 
stitute -for this Bali, we gain much in euphony. We might 
apply this to BaUniahon for Balbjmahon, Baliskannon for Bally- 
siammi, &o. The use of y as representing the dij^hthong ai or. 
xm ought to be abolished. 

The change to a correct pronunciation of Latin is sometimes 
opposed, because people cannot decide upon the Latin pronuncia¬ 
tion of the consonants, cannot settle whether or not Cicero is to 
be called or Kikero, Csesar or KaLmr. Probably, like the 
Italians, the Eomans pronounced c soft before e and i, and hard 
before the other vowels. Thus Kaisar would be correct, and 
Kikero wrong. Now this is matter of comparatively little con¬ 
sequence, and might be left alone ; but no doubt the English do 
ruake a mess of the consonants as well as of the vowels. Thus, 
in German we hear them call Sckwalbach, Sxmlhack, Schlangen- 
had, Slangenhad : and when the tourists go to the Highlands in 
autumn what a burlesque they make of the Celtic names ! 

The effect of the degradation of the letter a to the inferior 
sound of ae is to eliminate the basso sounds from the language, 
and the result is similar to that which would be produced in an 
opera if all the basso sounds were omitted. 

The tendency also to reduce the sound of r to a minimum, 
particularly in the South of England, diminishes the force of the 
language. Thus, what must a Eoman think when an English¬ 
man calls him a womamo, with a faint approach to a roll in the 
middle of the te ? Or imagine an Englisliman in the days of 
Lord, Palmerston proclaiming himself, in the English fasloion, 
Sdivis toomaemts kon!'* The force of the expression has 
evaporated in the feeble and effeminate pronunciation. 

For the sake of force, also, it may be regretted that the 
English haye dropped all the strong gutturals, as in such words 
as light, might, which still retain their old sounds in broad 
Scotch. With regard to the word height, the Americans give us 
an excellent illustration of a step in the wrong direction by 
changing the spelling tothereby converting a diphthong 
into a vowel. Instead of this they ought to change might, right, 
&c., into meight, reight The gh in these words are now of no 
use, but they do ho harm, and serve to show where the gutthrals 
once existed. 

I must confess to a liking for strong gutturals. What 
force there is in such words as Junta, Xeres, Ojos, in Spanish, 
where the j and the x have the sound of the Scotch or German 
or, in Arabic, of Hassan, Achmet, Bahr, Mahmoud, wherein 
the h iB pronduncM as a very deep guttural. How much force 
Spanish gains over its sister language, Italian, from which 
gutterals have been entirely eliminated. 

hemember John Campbell, who drove 
■the coach from Loch Goff Head to St. Catherine’s, in Loch 
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Fyne, and who kept his passengers in roars of laughter daring 
the journey, chiefly from imitations of Cockney tourists. One 
of his stories was of a Cockney, in affected tones, asking: 
“ Coachman, which is the way to Straechiir the cA. pronounced 
soft; Strachurr, Sir, I suppose you mean.” 

When an Enghshm^ is remonstrated with on his pro¬ 
nunciation of the name of a foreign place, he is apt to say, 
“ Would you pronounce such names as Paris and Calais as the 
French do ?” This shows a want of appreciation of the point. 
Pronouncing the s in Paris and Calais is quite legitimate, as 
bringing the names into reasonable accord with English; but if 
we should say Paeris or Paerais, or Caelais^ in accordance with 
what is often done, the damage is evident. A single vowel ought 
never to be employed to express a diphthongal sound. We 
must not have i to represent ai, nor w, m. In English ew is 
used to represent iu in ynew^ pew, stew, new; consequently we find 
this clumsy arrangement applied to Tewfik, which ought to be 
spelt TiuJiL 

One may hear educated Englishmen say that every nation 
has its own way of pronouncing Latin. This, as an excuse for 
.English pronunciation of that language, is nonsense. Bach 
foreign nation makes some slight variation, but each has fixity 
within its own lines. Thus we know how an Italian pronounces 
u, and how a Frenchman modifies the sound; but it is not 
varied within the nation. In English Latin no one can tell how 
u, or any other vowel, is to be pronounced. The English are 
generally supposed to be sensitive to a sense of the ridiculous; 
but how an educated Englishman can venture to quote Latin 
in the presence of a foreigner baffles comprehension. The effect 
must be inexpressibly ludicrous, on the supposition that the 
foreigner can comprehend the utterance. Possibly he takes it 
for some imintelligible gibberish. - The difficulty of teaching a 
correct pronunciation of Latin lies with the masters. I remem¬ 
ber the attempt being made at a New Zealand OoUege, but the 
false system had become so engrained in the masters that they 
seemed incapable of throwing it off. One of them, a graduate 
of Cambridge, told me that they had improved ego into eggo I 
Out of the frying-pan into the fire. If the masters once learnt 
their business there would be no difficulty with the pupils. 

The Latin of any Continental nation is understood by the 
scholars of any other: that of the English is intelligible to none. 

One point in the reform of English spelling is very im¬ 
portant, and would tend to obviate many changes. This is, 
instead of altering the spelling, to revert to ,a correct pronuncia¬ 
tion. Apart from such matters as the pronunciation of Scripture 
namesi, I would instance such words as iiatal, fated. Instead of 
altering the spelling to naetal, foetal, it not be much 

better to pronounce them correctly, with the broad a, It is 
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only a question of teaching the teachers. The mind of the 
child is a blank board, ready to take in whichever sound is. 
given ; and if the teachers Imew their business, there would be 
no difficulty with the children. 

It is much to be desired that the Americans should go hand- 
in-hand with the English in a reform of the spelling of the 
language. It will be a misfortune if the two nations diverge in 
their orthography. The English are more in contact with 
foreign nations, and therefore, in this respect, more favourably 
placed for effecting a reform. On the other hand the Americans 
have a large German population; and if they w^ould humble 
themselves to admit the defect in ear, which they have in 
common with the English, and call in some Germans to their 
help, they might lead the way, and the English would be 
obhged to follow. They have also got Mark Twain, and if he 
took the matter up he would carry it to successful issue. His 
observations on the defects of German grammar show that he 
would be equally ahve to those of English orthography. In the 
meantime the American attempts at refoim are possibly mis¬ 
chievous, and certainly useless, and as much may be said of 
many of the English propositions. I would advise the Ameri¬ 
cans to spell Ohio and Iowa, as Ohaio and Aioiva, This would 
point to the direction in which reform should go. 

The objects that should be aimed at are :— 

1. The language should be thrown into gear with those of 
Northern, Central, and Southern Europe. 

2. English, being a Teutonic language, should, as far as 
possible, be brought into accord with German and Dutch, as 
also Scandinavian. 

8. As a preliminary step in the reform, the classical lan¬ 
guages, particularly Latin, should be pronounced as in German 
and Itahan, &c. 

4. Scriptural names should be pronounced as on the Oonti- 
nejit, and the spelling left unchanged. 

And now a few remarks with regard to the deterioration of 
th(^ Maori language may not be amiss. This language has been 
reduced to a correct orthography; but emigrants arrive from 
England who know nothing of it, and who have been taught 
Laim in the English style. They at once begin to spoil the 
naraes of places. Thus Ti nui, the big ti or cabbage tree, be¬ 
comes literally th& big, which is senseless, Fitone, or 

Fito-oyie, the exid of the beach, becomes without meaning. 

Titahi, becomes sometimes Teti, Ohim be¬ 

comes O/imro, and so on. 

Apart from mispronunciation or mis-spelling of Maori, the 
English dialect that is developing in Australasia is not satisfao- 
tory. The tendency is to a modification of Cockney. Thus we 
g^heraiiy hear ‘‘ I mm Aim ’’ for I saw hinh' which is certainly ' 
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queer grammar; but sometimes this is diversified by ‘‘i sawr 
Hm,"' As expletives, “ My word'* and No fear" are favourites, 
both drawn out as long as possible. The letter h is frequently 
treated in Cockney fashion, Le., omitted where it should be pro¬ 
nounced, and put in where not wanted. 

I have often observed in London Colonial newspapers com¬ 
plaints of the use of Maori names, as being unpronounceable, 
&c. Considering that the Maori language is’ softer than Italian, 
this shows how much the winters know of what they are writing 
about. I should strongly object to displace the soft, easily pro¬ 
nounced, and generally descriptive Maori names, by the Belle- 
vues, Mounts Brown, or Smith, or Jones, or other names 
showing the poverty of the English language for nomenclature. 
Compare the Spanish language for this purpose. Masafuero, 
the name of a small island outside Juan Fernandez, means 
literally mAjre far, or farther of. Expressed in English the name 
would never do, whereas in Spanish it is sonorous and euphoni¬ 
ous. Similarly Cape Cow's Tongue will not answer, whereas Cabo 
Lengim de Vaea is euphonious and appropriate. Even in Great 
Britain the old Celtic names are generally the best, and have 
more poetic 'meanings than the more homely names of the 
Sassenach, such as Pitmuis, “the field of blood,” Kilkiaran or 
Kilkerran, “ the cell of Kiaran,” &c. 

The sound of the letter s has been very often changed in 
English to that of as in is, iz; was, waz. The spelling re¬ 
formers would change all these into 5 ;. Cannot the original 
sound be reverted to ? In phonetic printing the fi’equent occur¬ 
rence of z looks hideous, almost as bad as shun. 

Some persons may say, Why should we object to the French 
sounds in the language and prefer the Teutonic ? The reply is 
easy : English, is a Teutonic language, and although it has 
borrowed many words from French, it can under no circum¬ 
stances be converted into a Eomance language ; besides the 
French sounds are non-phonetic—as such they dp not do the 
same mischief in French as in English, because in the former 
language the sound is nearly constant, whereas in the latter it 
is arbitrary and variable. 

Certainly the pronunciation of French words is peculiar. We 
find eaii, eauw, an, auw, all = 0 ; beau ho, peau,pif>t — po^ nmua 
^ vio, fauw ^ fo, chateau, chato. We adopt some of these 
words into English and call beau, bo; lont heaute we call biuty. 
Beauty (firthJ, we call Biuly. Then the French call comment, 
conimong; vraiment, vraimoiig; appartient, apparUeng; pro^ 
portion, proporskiong; mamm,maesong; bon, bo9ig; mauvais, mmae; 
Miis^ siii; es and ae ; sommes, som; etes, aet ; sont, song. This 
is not the language on which English orthography should be 
reformed. It is essentially a Latin patois, the rule being to cut 
off the final syllable of Latin, thus: Borne for Eqnta; bou for bonus. 
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French is the foreign language which is most taught in 
England, The consequence is that Englishmen suppose there 
is no such thing as a phonetic language. If German, Italian, 
and Spanish were more taught they would learn to understand 
the subject. 

A few more peculiarities of English present themselves. 
Cacao we spell cocoa, and pronounce coco. Bilbao used to be, 
and often is still, spelt Bilhoa, Kakatua we spell and pronounce 
cockatoo. The name has nothing to do with a cock; the bird 
inay be a hen. Kaka is the generic name for parrot among 
many languages of the East, and kakatua is that of the par¬ 
ticular family. 

CkinchoM we spell cinchojia, and generally pronounce as if it 
were an Italian word. The name, if Spanish, was derived from 
that of the Countess Chinchon, wife of the Captain-General of 
Peru, and ch in Spanish is always soft, as it is genemlly in 
English. There is, no doubt, the authority of Linn^us for 
cinchona, but he evidently made a mistake in this name. 

In the first attempt of a child to speak he says ha, and this 
whether he is of English or any other race. When the child 
grows up and goes to school we tell him that a = ae, and therefore 
that ba ought to be bae. Luckily he knows better, he has found 
out by instinct that ha is ba, and not bae. Afterwards he learns 
to say papa and mamma, and notwithstanding the teachings of his 
alphabet, he does not caU thein paepae and maemae. Advancing 
in age he speaks of his father, not faether; although, strange to 
say, the Scotch adopt the latter sound, contrary to their UwSual 
-habit of bieadening the vowel a. 

In these days of asstheticism it is utterly impossible that the 
orthography of the English language can remain long in its 
present barbarous and almost ludicrous state, but the change to 
a more correct system must be brought about by real linguists 
and men of taste, men who thoroughly understand tlie Teutonic 
languages-^not only German, but Dutch, Flemish, and the 
allied Scandinavian tongues. Until some result is arrived at 
by men of the above-named qualifications, it would be much 
better for both English and Americans to desist from any pre¬ 
mature changes. 

It appears to nre to be a misfortune that the Teutonic name 
berg, mountain, should have been lost to the English language, 
except in iceberg, and the Romance names sub¬ 

stituted. Moimt may generally be considered as a diminutive of 
mountam, hxxt we find it applied to mountains of the greatest 
elevation. Thus we find in Mount Cook, Mount Everest, and 
voiher mountains of the first class, the name filling:; 

position which it does in the Mounts Pleasant, or Browii, 

: or other small elevations in the vicinity of English towns, 
:Cookberg'and Everestberg would be ir^nitely bettei\ In New 
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Zealand we have the relative height of elevations well defined 
in maunga, mountain ; puke^ hill. Suppose we convert Mount 
Cook into Maungakuku, this would be much more euphonious 
than Mount Cook, and serve as well the purpose of commemo¬ 
rating the name of the great discoverer. 

Mount, as a rule, is applied to a hillock; when exceptionally 
used to denote the highest mountains in the world the effect is 
feeble. 

To return to a few more illustrations. The German name 
for ice is the same as our own, but they spell the word eis. Any 
one can see that the German spelling is phonetic, but what 
shall we say to the English ice. The i is made into the diph¬ 
thong ei, the c into s, and the e is mute and useless. In the 
same category we have nice, twice, rice, spice, mice, &c. The 
mute e, at the end of words, ought to be abolished. 

What must a foreigner think when he hears an educated 
Englishman talk of Bemostheniez and Pericliez, This pronuncia¬ 
tion has a thoroughly ilhterate effect, something similar to the 
crier in Court calling out, ^^Oyiez, Oyiez,'' or of a lawyer talking 
about laechiez, or of Naisai Prams, The pronunciation is not 
even according to English custom, for we do not say Agniez, 
businiez, Totyiiez, prickliez, wnnkliez. When an Englishman is 
asked why he does not pronounce names correctly, he says that 
it would look like affectation to do so, whereas the affectation 
is all the other way. 

A few illustrations will show in what a curious way the letter 
o is treated in English. We find its different and varying 
sounds in tomei tom, am, come, coope}', coffee. There may pos¬ 
sibly be more variations, I have picked out the above at 
random. 

Now all these various defects in English orthography have a 
: strong bearing upon the future of the Maori language. That 
language has been brought into a phonetic orthography, and 
many of the European settlers understand this: but every day 
fresh arrivals come from England who know nothing of the 
subject, and who proceed to damage the Maori tongue. The 
culprits are to be found in the Post Office Depaiiment; as com¬ 
positors in newspaper offices; as officials in the Land Office, and 
in the public generally. Thus we find the native names mis-spelt 
and made ridiculous. I have already mentioned the cases of 
Fetone, for Fito-one, Tmnd for TiniiL I may add Kaiwarra for 
Eaiwharaivhara, Mangahao ioi MmufMioa, When I traversed 
the Forty-mile Bush, some twenty-four years ago, I put this 
name down as Mangucha, which is practically the same as 
MangMioa, Mangahao does not give the sound at all. 

Pauatahamii is converted into Pahautanm, OJdro is not 
mis-spelt, but is pronounced Ohairo, and so on. One could 
find many similar examples. But what can be expected when 
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the English alphabet is treated in the way in practice : when 
the child is ' taught that a = and no symbol is given for the 
broad- a ; that i = ai ; that u = ia, &c. Let the reform begin 
at the fountain head, by a re-arrangement of the alphabet. 

One or two Scotch names give good examples of the 
difficulties in spelling brought about by the want of system 
in English orthography. Let us take the name I^IacNeil. 
We find this variously spelt McNeil and McNeaL Although 
apparently a Celtic name, I suspect that it came from Scan¬ 
dinavia, where we have to this day the frequent Christian name 
of Nil, Nils. The French could make nothing of Neil, so 
changed the spelling to Niel, in the case of the celebrated 
marshal. The McNeils and Neals should do the same, and 
the name would then be written phonetically. 

We find the name Mackay spelt the same, whether the 
owner of it comes from the Highlands or from Galloway ; but 
the pronunciation is different. In the fornier case it is Mackai, 
in the latter Mackae ; and at San Francisco I found another 
variation, viz., MackM, the accent being on the last syllable. 

In looking up the Scandinavian languages, I have been 
struck with the similarity in some respects to broad Scotch, and 
I suspect that the language of the old kingdom of Northumbria, 
extending from the Humber to the Forth, has been more 
influenced by Scandinavian immigrants than is generally sup¬ 
posed. Such words as bam for baini are suggestive; and in 
Norwegian I found a sentence, viz.: “ Qm sae^ ” meaning “ What 
do you say?” which one may hear any day in the streets of 
Edinburgh or Glasgow. 


Aet. VII ,—The Non-Euclidian Geometry Vindicated: a lieply to 

Mr, Skey, 

By Pi W. Feankland F.I.A. 

[Read before the Wellington Philosophical Society, ISt/i February, 1B8L] 

The following observations are an abridgment of a series of 
letters addressed to Mr. Bkej, the author of the paper entitled 
“ Notes upon : Mr. PrauklaiKTs taper * On the Simplest Con¬ 
tinuous Manifoldness of two Dimensions and of Finite Extent,’” 
read before the Wellington Philosophical Society on 26th June, 
1880, and contained on pages 100-109 of the thirteenth volume 
of the Transactions of the New Zealand Institute. By Mr. 
Skey’s kindness and courtesy these letters were made available 
to me for the preparation of a printed reply to bis criticisms. I 
make no apology for the form in which tiiis reply appears, 1 
have taken, seriatim, the main points which Mr. Skey raised, 
and replied to ^each of his contentions in detail. Mr. Skey s 
own words are in each case placed at the oommeneemerit of the 
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paragraph, and the number of the page from which the quota¬ 
tion is made is indicated. It seemed to me that in this way 
only could a searching and exhaustive refutation of his argu¬ 
ments be given. 

1. What is meant by the assertion that “the axioms of geo¬ 
metry may be only approximately true ”? (p. 100) It means that 
the actual physical constitution of the space in which we live may 
be different from the space treated of in works on solid geometry, 
but that it must be so nearly the same that we cannot detect the 
difference by the most delicate experimental methods at our 
command. 

2. “ The author then adverts to ‘the existence’ of a particular 
manifoldness, which has been treated by Professor Clifford in 
a lecture on the postulates of s^Dace” (p. 101). I mean it exists 
in the sense of being logically constructible, not in the sense that 
any surface in the space in which we live possesses such pro¬ 
perties. It niay be that planes (or flattest surfaces^ if the expres¬ 
sion be preferred,) in the space in which we live possess the 
properties of this “ manifoldness.” We cannot know whether 
they do or hot. If they do, at any rate their total areas must 
be immensely large. 

Perhaps it may be said that any absurd scheme of pseudo- 
geometiy is “ logically constructible.” But this is not the case. 
It is not possible, for instance, to construct a scheme of geometry 
in which two shortest lines enclose a space (all shortest lines 
being supposed congruent), and in which the three angles of a 
triangle are ahvays less than two right angleis. Such a scheme 
would be logically self-contradictory. For it is logically involved 
in the assertion that two shortest lines may meet twice, assuming 
all Euclid’s other axioms to be true, that the three angles of a 
triangle are always greater than two right angles. They cannot, 
under such circumstances be either equal to 180^ or less than 180®. 

3. “Then he describes, how this space is analytically 
conceived, with the object of putting us in a position to 
apprehend certain discoveries of his own, which relate to its 
very singular properties ” (j). 101). The manifold"^ I described 
in my paper is not a simee. It is a manifold of two dimensions, 
not of three. It may be described as an unimaginable but 
logically constmctible surface. 

4. It is not accurate to say that Professor Cliffoi’d “ imputes 
finiteness ” to the universe or to space. He says, in common 
with most living mathematicians who have-studied this question, 
that space laay be finite—not that it is finite. Its possible 
finiteness is spoken of, not in the sense of its having a hcmndary^ 
which would be unmeaning, but as implying that space may 
return into itself, so to speak, just as the surface of a sphere and 

• This term is now generally used instead of the more cumbrous 
“ manifoldness.’V 
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the circumference of a circle return into themselves. In other 
words, the totality of space may have a finite volume, just as 
the surface of a sphere has a finite area, and the circumference 
of a circle a finite length. As far as pure mathematics go, we 
Cannot decide whether space is infinite or finite. Experience 
alone can decide; or, rather, although we cannot imagine any 
experience sufficiently extensive to prove the infinitude of space, 
experience may possibly some day prove its finiteness. 

6. *‘The prime object” of the paper “is to spread and 
support the views of the metaphysical school.’' . . . . 

“ This view is supported by the fact, that just recently this 
gentleman has read before us a very able and profound paper, 
entitled,' ‘ Mind Stuff,’ and which is evidently of a highly meta¬ 
physical character” (p. 101). The allegation here quoted is so far 
from being correct, that I claim for my paper on “ Mind Stuff” 
the character of complete consistency with the experiential 
philosophy. It endeavours to show that the only things of 
which we have any direct knowledge are the feelings we our¬ 
selves experience. By a legitimate inference from experience 
we conclude that there is a world outside us which causes these 
feelings, and this world I infer to be composed of stuff (“ mind 
stuff,” Professor Clifford called it,) remotely similar to our own 
feelings, but not worked up into so complex a structure. If 
by the “ metaphysical school ” be meant the school which holds 
that we can discover truth otherwise than by experiment and 
observation, then it is precisely the school which the non- 
Euclidian geometry has done more than} anything else to 
confute. The geometry of Euclid has hitherto been their 
stronghold: “Here, at least,” they have hitherto said, “the 
human mind can, without any appeal to experiment, evolve, 
from its own structure, truths which hold good with absolute 
exactness, throughout immensity and eternity.” Now, since 
the researches of Lobatchewsky and Gauss this can no longer 
be said. They and their successors have conclusively shown 
that, as far as logical consistency is concerned, there are an 
infinite number of alternative geometries,, and that experience 
alone can decide which of these is physically true. 

6. To the expression “geometers of the Euclidian school” 
(p. 101) I take exception, believing that none such are left in 
the sense in which Mr. Skey uses the word. The triumph of 
the non-Euclidian geometry, or, I will say, the “general” 
geometry, has been complete. I can safely appeal, on this 
point, to any distinguished member of any Mathematical Society 
in Europe or America. 

7. “ It is not this equivalent which Lobatchewsky is sup- 
■ppsed to use in his attempt at demonstrating the truth of his 
assumption ” (p. 102), Neither Lobatchewsky nor any one else 
has; attempt^ to demonstrate the truth of the assumption, but 
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only to demonstrate that no one else can demonstrate its falsity. In 
other words, he has attempted to demonstrate (and that he has 
completely succeeded all modern mathematicians allow) that the 
truth of Euclid’s 12th axiom can by no possible succession of 
syllogisms be deduced from the other axioms and the definitions 
of the straight line, plane, parallels, &c. Innumerable attempts 
had been made to do this— i.e., to put the 12th axiom on the 
same logical footing as, for instance, the 5th proposition of the 
First Book. All the attempts had failed. Lobatchewsky 
proved, once for all, that they must necessarily fail, by con¬ 
structing an unimaginable but perfectly self-consistent scheme 
of geometry, in which all the other axioms were assumed to be 
true, and all the definitions remain the same, but in which this 
one axiom (the 12th) was assumed to be false. The equivalents 
of Euclid’s axiom which I have mentioned are really exact 
logical equivalents. If one is true, all are true. If one is false, 
all are false. In Euclid’s space all are true: in Lobatchewsky’s, 
all are false. 

8. I propose now to establish the exact logical equivalence 
of the three forms of the parallel-axiom mentioned in my paper. 

Form (a), (Euclid’s) is:—“If a straight line meets two 
straight lines, so as to make the two interior angles on the same 
side of it taken together less than two 
right angles, these straight lines being 
contimmUy produced shall at length 
meet upon that side on which are the 
angles which are less tli'au two right 
angles.” In other words, if the angle 
G A B + the angle A B D < 180*^, 
then A 0\ and B D will at length meet. 

This is Euclid’s axiom, and it is to my mind just as good as 
any of its modern substitutes. 

I now propose to deduce from this axiom the usual modern 
substitute;—*‘It is impossible to draw more than one straight 
line parallel to a given straight line {i.e., lying in the same 
plane with it, out not intersecting it) 
through a given point outside it.” Let 
Q P A + P A B = 180°. Then, by a 
proposition of Euclid which does npt, 
directly or indirectly, rest on the 12th 
axiom, P Q can never intersect A B. 
Draw any straight line P R within 

Q P A. Then, 

Since Q P A + P A B = two right angles 
i*. R F A 4 - P A B <, two right angles. 

J ^ ^ eventually meet A B (Euclid*s 12th 

aipom), P B cannot be parallel to A B, Hence no line 
mthin Q P A 'and passing through P can be parallel to A B, 
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Similiarly, no line through P and passing outside Q P A 
can be parallel to A Ph for the continuation of it would fall 
within the angle Q' P A, Hence only one straight line can 
be drawn through P parallel to A B, viz : P Q, Q,E,D, 

I have thus shown that if Euclid’s axiom is true, then the 
modern substitute is true. To establish the exact logical 
equivalence of the two axioms, I should have to prove the con¬ 
verse formally, viz.: that if the modern substitute is true, then 
Euclid’s axiom is true. But I assume it will be conceded 
that the above reasoning can quite well be put in the converse 
form. I now pass to the third equivalent, which is alleged by 
Mr. Skey not to be a real equivalent of the other two. If it be 
home in mind that the woi'd parallel in the second equivalent 
means not equidistance along the whole length of two lines; but 
lying in the same plane, phis nonAntersection however far produced 
(see Euchd’s dehnition)—if it be borne in mind that I define 
parallelism in this way, I think it will be recognised at once 
that the second and thii*d forms of the axiom are merely two 
different ways of saying the same thing. 

However, as truth and falsehood in nature can never be 
dependent on the signification of words, I may as well say how 
the axiom would be worded if we define two straight lines to be 
parallel when they are equidistant along their whole length. ^ (I 
vastly prefer this definition, though it is not the usual one.) 
Taking this as the definition of parallelism, Euclid’s axiom may 
be stated thus :—** Two straight lines lying in the same plane, 
and not being parallel, {i.e., not equidistant along their whole 
length,) must ultimately intersect if sitfficiently produced in both 
directions.” 

In Lobatchewsky’s geometry, on the other hand, straight 
lines in a plane need not intersect though they are equi¬ 
distant along their whole length. They may approach each 
other for awhile, reach a minimum mutual distance, and then 
recede more and more continually. Also in Lobatchewsky’s 
geometry no two straight lines can be parallel, in the sense of 
being equidistant along their whole length. If two lines are 
parallel equidistant along their whole length), they cannot 
both he straight. One, at least, must be a curved line, a 
longer line than some other which could be drawn through any 
two of its points. 

9. Nothing is said as to the distance away from this line 
at which the point is to be placed” (page lOB). (This quota¬ 
tion refers to the point outside the first line through which, the 
second line is drawn.) The distance of the point from the line 
may be as short as possible, and still (if Euclid’s 12th axiom is 
: untrue) there wUl be a finite angle through which the rotating 
UnOcan be turned ^thout intersecting the fixed line : the 
^magnitude of this angle depending partly an the distance of the 
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point and partly on the nature of the space under consideration 
on the degree to which the space deviates from the pro¬ 
perties of the ideal space of Euclid). For there are spaces and 
spaces which satisfy Lobatchewsky’s conditions. There is only 
one space which satisfies Euclid’s conditions, but there is an 
infinite number satisfying Lobatchewsky’s. They vary through 
infinite gradations, from one which has such feeble negative 
curvature ” that it can hardly be distinguished from Euclidian 

Now, m regard to the space we actually live in, we ought, in 
my opinion, to say this: “It may be Euclidian, or it may have 
negative curvature : but if it has negative curvature, that curva¬ 
ture must be excessively weak, though not infinitely weak, as is 
suggested.” Professor Cliftbrd puts the case very well in his 
lecture oh “The Aims and Instruments of Scientific Thought.” 
He says: “ Suppose that three points are taken in space, dis¬ 
tant from one another as far as the sun is from a Centauri, and 
that the shortest distances between these points are drawn so 
as to form a triangle, and suppose the angles of this triangle to 
be very accurately measured and added together: this can at 
present be done so accurately that the error shall certainly be 
less than one minute, less therefore than the five-thousandth 
part of a right angle. Then I do not know that this sum would 
differ at all from two right angles; hiii also I do not knotv that 
the difference would be less than ten degrees^ or the ninth part of a 
right angle. And I have reasons for not knowingX 

Clifford introduces this example by saying, what requires to 
be much insisted on, that these speculations on non-Euclidian 
space are not merely questions of words, as many people 
imagine, but that the issue involved is “ a very distinct and 
simple question of fact.” In. plain language, geometry is a 
physical and experimental science, just as much as optics or 
physiology; and the properties of space cannot be evolved from 
man’s inner consciousness, but must be determined by expermmt 
and observation. There was as much justification, before the 
curvature of the earth was kno-wn, for erecting into an axiqm 
the proposition that all verticals are parallel—(For myself, I 
cannot, even now, imagine its falsehood, although I of course 
/c/ipw it to be false)—as there is now for the statement, a pyriori, 
that two shortest lines cannot enclose a space, or that the three 
angles of a triangle are exactly equal to two right angles. 

- 10. “ . * . it appears to me that even if the angle of con-^ 
vergenoe is infinitely small the lines would intersect, but not, of 
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course, at any determinable or conceivable distance” (p.lOB). This 
is beside the question. The true question is, whether they will 
necessarily intersect if the angle is, for instance, one decillioiith 
of a degree. Those who regard the Euclidian geometry as abso¬ 
lutely true, must hold that they will. Modern mathematicians, 
on the other hand, say that we do not Imow whether they will or 
not. Who can prove that they will ? Euclid frankly admitted 
that he could not, by ansimmig the alleged fact as his twelfth 
axiom. Since Euclid’s time, scores of mathematicians have 
tried to prove it, but all their attempted proofs are justly re¬ 
garded by their fellow-mathematicians as simply mconclusive. 
It cannot be proved. Experiment cannot prove it; reasoning 
has failed to prove it: om- intuitions—if, as disciples of the 
experiential school of philosophy, we heheve they have been 
produced by the experience of our ancestors through millions of 
years in the portion of space passed through by our . solar 
system in that time—cannot be trusted as infallible, and, there-, 
fore, cannot prove it. ' Lastly, it will not be contended that any 
supernatural revelation has been vouchsafed on this point. 

; 11. ‘‘ None of the evidence of Lobatchewsky in favour of this 

is given by Mr. Frankland” (p. 104). It did not fall within 
my province to give this evidence. It is to be found in 
Lobatohewsky’s works. The evidence is admitted, and has long 
been admitted, to be conclusive by all mathematicians who have 
studied the question. Also, I think I may fairly add that the 
burden of proof lies with those who say that an intersection 
must and will take place, not with those who say that it may or 
may not take place. 

12. It appears to me that at any finite angle of convergence 
of C Bio A B they will intersect at some determinable part of 
the line A B,for a finite angle can only mean an arigU of such a 
size that it can be measured or conceived of.” Just so: it can 
be measured by the ratio of a finite arc (subtended by the angle) 
to the radius of the same circle. But this does not prove that 
it must be measured by a portion of the straight line A B. 

, How, then, does it follow as a “necessary corollary” that 
“there is a point along which the line P will pass through?” 
(p. 104.) It will hardly be considered a proof to say that “It 
seems that the completion of the ideal construction thus begun 
demands this intersection” (p. 108). If this can be proved, 
the most remarkable advance in geometry since the time of 
Euclid himself will have been made. A whole literature has 
grown iip in the attempt to furnish this proof. Its growth has 
been arrested by the discoyeries of Lobatchewsky and Gauss, 

; ^d I feel^ sure that the desired proof will never be jforth- 

18, (p, 106;, woite) ^^grayely mfprms us here, 

tot the goal for a geodesic line in process 
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of construction is to be the length of such a line away from the 
starting point of that line. The two points are to be apart, yet' 
coincide ! ” Where is the contradiction ? In the manifold I 
describe, as on the surface of a sphere, a geodesic starting 
from any point leads back eventually to that point. 8b far, my 
manifold and the surface of a sphere resemble one another. 
,The difference is this : If two persons on the surface of a sphere 
(say the earth) were to start from the same place, and travel 
along geodesic lines, they would cross each other’s paths at a 
half-way house (on the other side of the sphere!, and then again 
at the starting point. But on the manifold I have investigated 
they would, after travelling a certain distance, get back to the 
starting point, but without ecer having crowed each other's paths 
in the meanwhile* On a Euclidian plane, on the other hand, 
they would obviously never either cross each other’s paths or 
get back to the starting point at all. 

14. “ Geodesic lines, then, proceeding from some common 
point of a surface, are to diverge somehow from the polar of that 
point” (p. 106). I do not know what Mr. Skey means by the 
“ polar of that point,” unless, indeed, it be the point. 

If so, I reply that in my manifold, which for the future we may 
for convenience call the “finite plane,a point has not otw 
opposite bnly (like a point on a sphere), but a whole row of 
opposite points : that is to say, an opposite line* The geodesic 
lines proceeding from a common point cut this “ opposite line” 
(which I have called the polar) in separate points^ each of which 
is equally “ opposite” to the common centre of radiation. 

16. “ He is assuming a uniformly curved surface of immense 
size” (p. 106). By no means. The manifold may be of any 
size, large or small. Its total area may be less * than the 
deciUibnth part of a. square inch—yet it will have its complete 
and thoroughly self-consistent, though, I admit, quite un¬ 
imaginable, geometry, What I do say is that, if any surface 
comiructible in the space in which we live possesses the properties 
of a “ finite plane,” then that surface must be of immense size, 
for we can prove by experiment that no closed surface of 
area constructible in our space does possess these 
properties. 

16. “ It is manifest that the analytical conception of two geo¬ 
desic lines refusing to intersect each other more than once, and 
so enclosing but one space, is founded upon Lobatchewsky’s con¬ 
ception of what parallel straight lines are capable of” (p. 106). 
This is not so. It is founded on just the opposite conception. 
Lobatchewsky’s conception is that of two geodesic lines which, 
even though converging at first, do not ultimately intersect; 
mine is that of two geodesic lines which ultimately intersect, 

* manifold in question possesses the satne properties as the “ plane 

At in^ty,” well known to students of solid geometry^ 
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even though divergent at first. In Lohatohewsky’s space the 
three angles of a triangle are always together less than two right 
angles: in the finite plane” (and also in the corresponding 
space of three dimensions,) they are always greater than two 
right angles, just as the angles of a spherical triangle are. In 
Lobatchewsky’s space, figures have their edges and corners 
sharpened when their linear dimendons are proportionately 
increased : in the “ finite plane” they have their angles blunted 
on being magnified, (like the figures on a sphere,) and in the 
corresponding space of three dimensions solid figures would also 
have their edges and corners blunted on being magnified. 

17. It is, I think, abundantly evident that the analytical 
conception of a surface such as the one which has been worked 
upon for the discoveries communicated in his (Mr. Frankland’s) 
paper, is not, in reality, valid, and'that though possibly not 
self-contradictory, as he urges, it requires premises which 
are of this natui’e”— i,e, self-contradictory (p. 107). Not so. 
The premises are not self-contradictoiy, but only contradictory 
to some of our strongest and firmest intuitions—viz., our 
space-intuitions. But so is the convergence of verticals, 
already alluded to, and yet it is an unquestionable fact. 
Believing, as I do, that our spaoe-intuitious are derived simply 
from ancestral experience, aided by natural selection (which 
must always have tended to eliminate those in whom such 
intuitions were relatively weak), I can only admit that they 
are reliable enough for practical purposes; hot that they are 
exactly true through all space and time. The parallelism 
of verticals was an intuition, (a sort of dynamical intuition,) 
ingrained in bur mental constitution by ancestral experience 
through innumerable generations. Were we blind, and con¬ 
fined (say by surrounding climates of excessive rigour) to a 
very limited area of the earth’s surface, I think it very likely 
that this .conception would to this day seem to us self-evidently 
true. It would seem as certain that two verticals must have 
the same direction as it now does that two shortest lines cannot 
enclose a space. A Skey, in such a world, might even have 
argued that to constiniot a system of cosmography in which 
two verticals should not have the same direction would be, 
‘‘ though possibly not self-contradictory,” to assume premises 
which are of that nature.” In any case, I do not think that 
any self-contradiction can be shown to be involved in the 
proposition that two geodesic lines,: though finite in length, 
intersect only once. 

: ; 18. “Referring tb the idea that the universe is of finite 

extent,” the Professor “ argues that / in this case the 

universe is again a valid conception . . . for the extent 

ofV space: is a finite number of cubic miles ’ ” (p. 107). In 
this ^ quotation from Professor Glifford, two important words 
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are omitted. Tlie original reads thus:—‘‘In this case the 
universe, as hiown, is again a valid conception,” &c. Professor 
Clifford very clearly explains what he means by this, in an 
earlier part of the lecture from which I quoted. Eeferring 
to the state of science before Lobatohewsky he says, “ . . . 

the laws of space and motion that we are presently going 
to examine, implied an infinite space and an infinite duration, 
about whose properties as space and time everything was 
accurately known. The very constitution of those parts of it 
which are at an infinite distance from us, ‘ geometry upon the 
plane at infinity,’ is just as well known, if the Euclidian 
assumptions are true, as the geometry of any portion of this 
room. In this infinite and thoroughly well-known space the 
imiyerse is situated during at least some portion of an infinite 
and thoroughly well-known time., So that here we have real 
knowledge of something at least that concerns the cosmos; 
something that is true throughout the immensities and 
eternities. That something Lobatohewsky and his successors 
have taken away. The geometer of to-day knows nothing 
about the nature of actually existing space at an infinite 
distance : he knows nothing about the properties of this 
present space in a past or a future eternity. He knows, 
indeed, that the laws assumed by Euclid are true with an 
accuracy that no direct experiment can approach, not only 
in this place where we are, but at places at a distance from us 
which no astronomer has conceived: but he knows this as of 
here, and now; beyond his range is a there, and a then, of 
which he knows nothing at present, but may ultimately come 
to know more. So, you see, there is a real parallel between 
the work of Copernicus and his successors on the one hand, and 
the work of Lobatohewsky and his successors on the other. 
In both of these the knowledge of immensity and eternity is 
replaced by knowledge of here and now. And in virtue of these 
two revolutions the idea of the universe, the macrocosm, the all, 
as a subject of human knowledge, and therefore of human 
interest, has fallen to pieces.'’ 

Well, then: If space should turn out to be of finite extent^ 
the idea of the universe (the universe of matter at any rate) would 
be reinstated, as in a certain measure an object of knowledge 
throughout its entire extent, as it was supposed to be before 
Lobatohewsky arose, when Euclidian geometers could tell us the 
exact constitution of the whole of space. 

19. “ To make the conclusion agree with the premises, it 
should have gone no further than to affirm that the universe 
may not differ from an infinite one” (p. 108). By no 

means: The smiace of a sheet of still water does not differ 
sensibly from a Euclidian plane, but the surface of the Pacific 
Ocean, even if perfectly caJia, differs very sensibly from a plane^ 
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The imperceptible divergence of small portions from the ideal 
standard is cumulatm^ and when we take very large portions 
the divergence accumulates to a very perceptible amount. The 
difference between the geometry of a cubic mile, if Euclid’s 
assumptions are true, and the geometry of a cubic mile if they 
are false, we know, by experiment, to be quite insensible ; yet 
by the accumulation of excessively small (though not infinitely 
small) divergences, it comes about that the geometry of a deoil- 
lion cubic miles 10®° cubic miles) may be so Cerent on 
the two hypotheses, that while, if Euclid’s assumptions are true 
the^ decillion cubic miles are but an infinitesimal portion of 
entire space, if his assumptions are false, all space may actually 
not hold so large a number of cubic miles. 

20, ‘‘The Professor,having perchance, after all, some doubts 
as to the validity of this deduction, or possibly forgetting he has 
proved it, essays to prove it again; he says, ‘and this (finiteness 
of the universe) comes about in a very curious way’ ” (p. 108). 
I can assure my critic that Professor Cliford had no such 
doubts. If the universe is such that two shortest lines may 
enclose a space, and if, nevertheless, all the other assumptions 
of Euclid are true, then the extent of space is eertainhj a finite 
number of cubic miles. The one statement is logically involved 
in the other, though it may require a long and intricate process 
of reasoning to prove it so. 

21. “The qualification put upon straight lines, ^straight 

accordmg to Leibnitz,' put, no doubt, all in good faith^ as explan- 
ative of, straight lines, it does still, I feel assured, confer upon 
them properties which straight lines have, not” (p. 108). It 
undoubtedly confers upon them properties which Euclidian 
straight lines have not; but the lines in question, though ,not 
Euclidian straight lines—and if yon will, not lines at 

ah, for the quarrel need not he over a word when the issue is 
one of fact—may nevertheless be the straightest lines that can 
pc^sSibly be constructed (even ideally) in the space in which 
we actually live. In other words, space may be so constituted 
tjiat what Euclid calls straight lines cannot possibly be oon- 

, structed in it, any more than a straight line can be constructed 
Oil the surface of a sphere. Nevertheless the straightest lines 
Cf nstructible may be of the same shape all along m allmies, 
which great circles of a sphere are not: for though of the same 
shape all along, they are concave on the one side and convex on 
the, other, also they may be shortest lines, which the great 
circles of a sphere m not, relatively to solid space. The quarrel 
, about the definition of a straight ,line does not affeot the issue in 

;22. “I of the gap ‘in 

^ the chain of reasoning,’ by which the%uths of geometry should 
connected and represented ’■ (p. 109). They 
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all be logically connected. Not one, but several, unproved 
assumptions must be made before a definite geometry can be 
oonsti'ucted. The difficulty does not arise from shortcomings in 
the definitions, though these are undoubtedly defective. Frame 
what definitions we please, we must still assume certain matters 
of fact, or alleged matters of fact (call them axioms or call them 
postulates), before we can logically raise the superstructure of 
the Euclidian geometry. Even if we define straight lines and 
planes as such lines and surfaces that the propositions of Euclid 
respecting straight lines and planes shall be true respecting 
them, even by this extreme procedure we get no nearer the 
desired goal: for it then remains to be proved that straight 
lines, planes, parallels, &o., assist in the space in which we live. To 
assume that they do is to assume a whole congeries of axioms. 
A writer named Thomson once wrote a book called “ Geometry 
without Axioms,'’ which was certainly a desperate effort to get 
rid of unproved assumptions. The attempted proof of the 
redoubtable 12th axiom was a perfect labyrinth of intricate pro¬ 
positions ; but, like all similar efforts, like any efforts which 
may be hei'eafter made to ground geometry on definitions and 
dispense with axioms, it was but “ as the helpless waves that 
break upon the iron rocks of doom.” 

The science of the space in which we live is a physical and 
ewperimental science, and, unlike arithmetic, algebra, and all tbe 
branches of mathematical analysis (the general theory of mani¬ 
folds among them), cannot be evolved out of man’s inner 
consciousness. 


Asr. Vni.— On a new Form of Seismograph, 

By F. Bull. 

[Bead defore tJie Wellington Pkilosopliical Society, 23rd September, 1885^] 

The prevalence of earthquakes in New Zealand, and at the same 
time the uncertainty in the reports from the different parts of 
the colony, as to their occurrence and direction, owing to the 
want of proper instruments for their detection, led me to con¬ 
sider the possibility of devising an apparatus which would at 
once place on record the occurrence of shakes and indicato their 
drreetion. Accordingly 1 set to work, and commenced by plan¬ 
ning all sorts of complicated machines, which did not at all 
.satisfy me; and I eventually came to the conclusion that the 
most simple and direct-acting machine would be the best for the 
purpose. 

: ;The first plan I then adopted was to suspend a heavy sphere 
of lead, having on its undff-side a small tube, fixed verticaUy, 
in which a pencil fitted, with freedom to ascend and descend in 
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the tube like a piston. The point of this pencil rested on the 
table or base of the apparatus, at the centring point of lines 
drawn from the four cardinal points. This weight I suspended 
by a fine brass wire from the centre of a beam, supported 
on two tall uprights from either side of the wooden table ^ or 
stand, on the upper surface of which I fixed a paper showing 
the points of the compass before mentioned. Of course, any 
motion taking place at the base, such as the movement of an 
earthquake, would cause a corresponding pencil-mark on the 
diagram in the direction of the disturbance, it being understood 
that the suspended weight remained quite motionless; bat I had 
to discard the scheme as being only partially successful, owing 
to the fact of the earth’s motion being communicated (to a 
certain degree) to the pendulum as well as to the base ; whereas, 
for accurate results, the pendulum should have been disconnected 
from, and independent of, the diagram, or part which received 
the earthquake motion. 

My next effort resulted in the Seismograph which I have to 
bring under your notice this evening, and I am pleased to be 
able to state that I have had proofs that satisfactory results are 
obtainable from it. You will observe it consists mainly of an 
inverted basin, heavily weighted round the edge, and balanced on 
a steel point, the centre of gravity being maintained by means of 
a disc of steel fixed in the centre of the basin. 

The pointed steel rod is firmly fixed in the centre of the 
stand, which is a substantial wooden one, and from its four sides 
rise a like number of slight wooden uprights, representing the 
four cardinal points, and also intended to receive the delineation 
of the earthquakes as received from the pointers attached to the 
basin. 

On the inner faces of these uprights is fastened a piece of 
white paper, and over the paper is a piece of sheet glass, the 
surface of which is smoked over, and the points of the markers 
rest against this smoked surface. The markers are made of 
metal, and are binged to the rim of the basin, allowing the 
pointed extremities to rest easily upon the glass. A small piece 
of lead is attached to the under-side of each marker, so as to 
render the pressure sufficient to keep the point and the glass 
surface in constant contact. I should mention hero that I only 
use two of the uprights, and have only two pointers, for the 
reason that one answers equally for the north and south, and 
the other for east and west, and the use of four would, no doubt^ 
tend to lessen the susceptibility of the instrument* 

Hayin now described the form of the instrument, I will 
explain its action^ though I think but little need be said on this 
point, as the ,a^ is so simple that no doubt you will 

airefdy h^ action* ft. the normal condition of 

the the basin preserves a position parallel 
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to the plane of the base or stand, the markers resting upon the 
smoked glass, which presents an unbroken dark surface. Now 
it follows that any alteration in the position of the base, such as 
an upheaval, or the reverse, of the exitremities, as would be 
caused by an earthquake, must result in a corresponding mark 
on one or both of the smoked glasses from their contact with 
the points of the markers, and thus we have the register of the 
shake. The marks on the glass are rendered the more notice¬ 
able on account of the white backing showing through, where 
the smoke film has been removed. 

When I first constructed the machine, instead of rigid metal 
markers on hinges I used fine wires, bent so as to form a weak 
spring; and at the points were soft lead pencils, which were to 
mark the seismic disturbances on a surface of hard drawing- 
paper instead of glass. But, although fairly successful, I found 
that after the machine had l3een undisturbed for any length of 
time the points had a tendency to settle themselves in the 
surface of the paper, and a slight shake was not enough to 
displace them, but the 'movement became expended in the, 
suppleness of the springs. Accordingly, I substituted the glass 
. surfaice for that of paper, and the direct-acting hinged markers 
instead of the springs, and I think we have now an instrument 
which has the recommendation of being simple in construction, 
inexpensive, and reliable. 

Of course the instrument before you is capable of improve¬ 
ment, in the way of more skilful workmanship, as it is not 
possible with only a few tools and a kitchen table to turn out 
very highly finished work; and a real improvement could be 
effected, by substituting an agate centre for the metal one I have 
used. However, I have, I think, succeeded in producing an 
instrument, which if properly set up, free from disturbing in¬ 
fluences apart from those which its object is to register, will 
give satisfactory results, and which, from its inexpensiveness 
and utility, I venture to suggest, might be supplied by the 
Meteorologies Department to numerous stations throughout 
this colony, and thus allow' of a comprehensive and reliable 
record being kept of the seismic movements so often occurring. 
I may state that a large number of instrum^ts for this purpose 
are in use in other countries, and it is only about two years ago 
that a considerable sum was granted by the Indian Government 
for supplying all the Meteorological Stations in Bengal and 
Northern India with instruments. The form of these instru¬ 
ments I have not the least idea of, but I have no doubt that 
they are much more elaborate, and certainly more: costly, than 
the one I have shown you this evening. 
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Art. IX. — On an “ Index - Collection" for mall Zoological 
Museums^ in the Form of a Genealogical Tree of the Animal 
Kingdom. By T. Jeffery Parker, B.Sc., Professor of 
Biology in the University of Otago, and Curator of the Uni¬ 
versity Museum. 

[Read before the Otago Institute^ dth June, 1885.] 

The main thing which distinguishes a museum from a collection 
of curiosities is arrangement. The object of the unscientific 
collector is to make his cabinet of ‘‘ cmios look as attractive 
as possible, and to this end he does not hesitate to mk together 
stuffed birds, coins, savage implements, eggs, and minerals, for 
the sake of seeming an effective arrangement of form and colour. 
In a scientific museum, on the other hand, the object aimed at 
is to place like things with like; to have the minerals, shells, 
birds; etc., etc., each by themselves, and the individual members 
of each group arranged according to some definite standard of 
classification. In this way, the visitor is, as it were, compelled 
to see the objects exhibited in a definite order, and is thus led 
to compare not only object with object, but also group with 
group. 

It is, however, obviously difiScult to do this thoroughly. In 
any ordinary museum building it is practically impossible so to 
arrange the doors, passages, galleries, etc., that the visitor is 
obliged to traverse them in a certain direction, and so to have 
forced upon him the natural sequence and grouping of the 
objects he sees. Moreover, the fact that certain forms of glass 
cases are suitable to one class of objects, and not to another, 
often prevents a strictly natural arrangement. For instance, in 
the Otago University Museum, the necessity for exhibiting both 
birds and mammals in large wall-cases, has, necessitated the 
former group being placed in the upper gallery, the latter on the 
ground floor, the lower vertebrates occupying an intermediate 
position in the lower gallery. Similarly, most invertebrates are, 
from their small size, best exhibited in flat or “desk"’ cases^ 
which could only be conveniently placed round the two galleries 
^d between the windows in the lower gallery, in places where 
wall-cases were inadmissible. 

A brief account of the general arrangement of the zoological 
collection will show clearly enough that, in spite of the plan 
recently adopted of placing over or in each case labels giving 
names of the groups represented in it, the natural sequence of 
the groups is % no means obvious to an ordinary observer. 
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The general collection of invertebrata extends round three 
sides of both galleries: from protozoa to bracliiopoda in the 
upper; mollusca and tunicata in the lower gallery. The New 
Zealand invertebrates are placed in a single row of desk-cases, 
extending along the west wall of the lower gallery. The fishes, 
amphibia, and reptiles occupy the wall-cases in the lower 
gallery; a few of the smaller specimens (fossils, of the 
same groups are placed in desk-cases, and a considerable 
number of spirit specimens on a shelf, extending round three 
sides of the gallery, above the cases containing the mollusca. 
Lastly, as mentioned above, the birds occupy the wall-cases of 
the upper gallery, and the mammafs those of the ground floor. 
Some of the larger specimens of the latter group are placed, not 
in cases, but in railed-off enclosures, in the centre of the ground 
floor ; and the skeletons of moas and other large strutliious birds 
are, on account of their great size, similarly disposed. In the case 
of vertebrata, as in tiiat of invertebrata, the New Zealand 
specimens are kept separate from the general collection. 

It is obvious that what is wanted, the Museum is to be in 
any way an educational institution, is some contrivance for 
showing the relations, of the various groups of animals to one 
another, and the place in the Museum where the representa¬ 
tives of each group are to be found. If this is done, the 
intelligent visitor, who, without, time or inclination for exact 
scientific study, yet wishes to get some notions of natural 
history, will be guided in his search; and with the aid of a good 
popular work, such as Miss Buckley’s “Life and Her Children,” 
and /* Winners in Life’s Eace,” or Cassell’s “ Natural History,” 
be enabled to acquire a fairly clear and accurate, although 
naturally superficial, knowledge of the form and general 
structure of animals, and of their relation to one another. 

In the new Natural History Museum at South Kensington, 
this is done by setting apart the great central hall for an 
“ Index-Collection,” in which are exhibited types of the various 
groups of minerals, plants, and animals. But as the whole of 
our local museum would go into the hall in question, it is plain 
that we must be content with something on a very much 
smaller scale. 

To confine ourselves to the zoological collections, which 
take up by far the greater part of the Museum, it would seem 
that: what we want is a collection in which each of the main 
groups of animals is represented by one or more examples, 
and in which these are arranged in such a way as to bring 
forcibly before the observer the mutual relations of the groups 
:which they typify. ; 

Since the theo^ of Organic Evolution has been recognized 
; central doctrine of Biology, all ol^sifieatiph of living 
fljings has founds on the idea of genetic relationship. 
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From this it seems to follow that the best way to arrange a 
small index-collection of the kind mentioned in the preceding 
paragraph, is in the form of a solid phylogenetic diagram or 
^* genealogical tree. ’ ’ 

The model now exhibited is an attempt to carry out the 
principles just laid down. In it the main line of descent from 
protozoa to the higher vertebrata is represented by a vertical rod 
of wood three feet high, about inches in diameter at its lower 
end, tapering somewhat towards its upper end, and firmly fixed 
below into a flat stand about one foot square. The various 
groups which do not lie on this main line are represented by 
side branches, which have usually an upward direction, but are 
inclined downwards from their point of origin in the case of 
degenerate types. Actual specimens, or, when these are un¬ 
attainable, models of one or more examples of each group are 
placed in appropriate positions on the stem and branches, and 
labels are attached, giving (a) the name of the group, (b) the 
name of the representative specimen or specimens, and (c) the 
place in the Museum where the collection of specimens of the 
group is to be found. 

I need hardly say that in the pi’esent condition of our know¬ 
ledge of zoology, the subjective element enters very largely into 
the construction of a model such as this, and that the progress 
of research is certain to make alterations in detail necessary. I 
hope, however, that I have succeeded in representing with some 
degree of accuracy the mutual relations of the various animal 
groups. 

Near the bottom of the stem is placed a model of an Amoeba 
(A. radiosa), representing the myxopodous or pseudopod-bearing 
section of the protozoa, and a little higher up a model of one of 
the collared monads, representing the masti- 

gopodous or cilium-bearing section of the same group. Close 
to the monad arises an ascending side-branch, bearing on its 
extremiiy a specimen of one of the New Zealand fibrous sponges 
(OhaWiuld ^.) as an example of the Porifera. 

A short distance above the Amoeba and the monad, on the 
main stem, the group of Cmlenteratais supposed to begin, and is 
represented by models of a jelly-fish {Chrysaora cyclonota), and 
of a sea-anemone (StoynpJiia chtmkim)^ the former being sus¬ 
pended by a wire, the latter placed on a small bracket. From 
this part of the stem a branch arises, repi’esehting the echino- 
derm phylum, and bearing a specimen of a star-fish (Jstenas 
forhesii). - 

Still higher lip the main stem the Type or Sub-kingdom Fmwes 

*My friend Professor Haddon, of the Eoyal College of Science, Babliu, 
has devised a most ingenious form of diagram in three dimensions,*’ exoah 
lent for ieotee purposes, but less suitable in many ways for permanent 
exbdbitibh in a museum than the one I propose. 
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begins ; the lower or flat-worms being represented by a model 
of a planaiian {Stylochus sj).), the higher or articulated worms 
by a specimen of a New Zealand Nereis^ prepared by Semper’s 
dry method. The Nereis is placed as if crawling on to a long side- 
branch representing the arthropod phylum, and bearing speci¬ 
mens of the New Zealand fl-esh-water cray-flsh {Parcmephrops 
setosus), and the red-admiral butterfly {Fyrnvreis (jonerilla). 

Somewhat below the origm of the arthropod branch, and 
from the opposite side of the stem, springs a branch represent¬ 
ing the group of Mollusca, and bearing an oyster {Ostrava eikilu)^ 
and a model of the cellar-slug {Limags jiavws). Close to the 
origin of this, two short and slender branches arise from the 
main stem, one bearing a brachiopod {Terehratella vitnna)^ the 
other a poiyzoon {Eetepora celhilosa). 

A few inches above the worms, the vertebrate (or chordate) 
phylum is supposed to commence. Two descending branches, 
arising near together, represent the degenerate groups of the 
Tunicata {Urochorda) and Acrania (Cephalochorda) : on the 
Tunicata branch is placed a model of a simple ascidian {Micros 
cosmia pyrifomis) ; from the end of the neighbouring branch is 
suspended a model of the lanoelet {Ampkioxus). 

A short distance higher up the stem is another descending 
branch, on which is fixed a stuffed specimen of one of the New 
Zealand fresh-water lampreys {Geotrla chilensis)^ representing 
the probably degenerate group Oyclostomata. Above this begins 
the lowest group of gnathostomatous vertebrata, the class 
Piscesf represented by a small specimen* of the common New 
Zealand dog-fish or smooth hound {Mustelus mitarcMcns) sus¬ 
pended from the main stem. Still higher, also suspended from 
the main stem, is a specimen of the tiXoloil {Amblystoma 
as an example of the Amphibia. 

A little above the place of attachment of the axolotl, the 
vertical stem comes to an end as such, dividing into two oppo¬ 
site branches of unequal length, the shorter representing the, 
Sauropsida, the longer the Mammalia. On the proximal end of 
the shorter branch, representing the Beptilia, a specimen of the 
New Zealand spotted lizard {Mocoa grmdis) is placed, close to 
the fork, and with its tail winding round the upper end of the 
main stem. Qn the distal extremity of the shorter branch is 
perched a New Zealand parrakeet (Plaiycercus mm^zmlandim) 
as a representative of Birds, while in a corresponding position 
on the longer branch is a marmoset {liapale jacchm) as an 
example of Mammalia. 

The labelling is an important feature of the model. For 
e^h group—type, or class, as the case may be—a;label is pror 
Tided giving the scientific and English names of the groiip, and 
of the speeies chosen to filustrate.it, and indicating the place in 
the: of the group are to be 
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found. Two examples will illustrate the method of labelling 
adopted:— 

Type Abthropoda, 

Including Crayfishes, Crabs, Centipedes, Spiders, Insects, &c. 

Examples: 

1. The Presh-water Crayfish (Paranephrops setosus), 

2. ' The Eed Admiral Butterfly {Pyrameis gonerilla). 

General Collection,—JJppei Gallery, N. and S. sides, Desk Cases 18—38 ; 

Spirit Specimens on shelf above cases. 

N,Z, Collection. —Lower Gallery, W. side, Desk Cases 5—11; Spirit 
Specimens on shelf above cases. 

Class Aves (Birds). 

Example: 

Red-fronted Parrakeet [Platycercm novcB-zealandiee), 

General Collection. —Upper Gallery, Wall Cases on B., W., and S, sides ; 

Skeletons of Ostrich, &c., on ground floor, South 
enclosure. 

N.2. Collection.—Vpper Gallery, Wall Case on N. side. 

Moa Bemains. —Ground Floor, S. enclosiU’e; Upper Gallery, Desk 
Cases 41—43, and small wall case at S. end. 

I am aware that several objections may be made to the con¬ 
struction of this model. From the strictly scientific point of 
mew, undue prominence is given to the vertebrata, while many 
interesting invertebrate groups are omitted altogether. But this 
is done purposely: the vertebrata must of necessity occupy a far 
larger share of museum space, and attract more attention, than 
invertebrates; so that it is, I think, advisable to call special 
attention to the classes of veiliebrates, while the invertebrata 
may well be considered by sub-kingdoms or types. Again, the 
retention of the type Vermes is a sacrifice of strict accuracy to 
convenience; but the curator of a small colonial museum may 
be pardoned for sinning, in this matter, in company with Pro¬ 
fessor Claus, in whose text-book (EngHsh Edition, voL i., p. 
^03) the same conventional union of the various and divergent 
worm-classes is made. 

It is also incorrect to place any existing species, or indeed 
any existing lesser group, on the direct line of descent of the 
higher animals. For instance, it is tolerably certain that none 
of the ancestors of existing birds and mammals would, if 
discovered, be classifiable with any of the existing subdivisions, 
either of fishes or of amphibia; but it is hone the less certain 
that what may fairly be called piscine and amphibian stages 
must have been passed through. 

As a final objection, it may be said that a more correct mode 
of construction for a model of this kind would be to make the 
branches of such a length as to bring the ends of all of them, 
and consequently the specimens they support, to one level: 
advance of: organization would then be indicated, not by height 
above the ground, but by distance from a centre, and all but the 
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distal ends of the branches would represent extinct forms, But 
such a model would be far less convenient than the one I have 
adopted. 

In spite of these and other obvious objections in detail, I 
think the model may be considered as showing, fairly accurately, 
the main facts of zoological classification. For instance, it 
illustrates the impossibility of making a linear classification 
of animals: it shows the futility of discussing whether molluscs 
are higher” or ** lower” than arthropods, both being shown to 
have arisen from comparatively low worm ancestors, and to 
have reached a high level of organization along totally different 
lines: it shows how, by degeneration, Amphioxus, although a 
vertebrate, has sunk below the level of organization of many 
invertebrates, and is as much below an ordinary fish as a fish is 
below a man : it further illustrates the now established fact, 
that while the two lowest groups of gnathostomatous verte¬ 
brates— fishes, and amphibia — lie, speaking generally, in a 
linear series, the higher groups diverge in two opposite direc¬ 
tions, birds springing undoubtedly from reptiles, mammals 
either from archaic reptiles or from some unknown group inter¬ 
mediate between reptiles and amphibia. 

One advantage of the model I must not fail to mention: its 
construction is simple enough to allow of comparatively easy 
alteration in the place of origin or direction of the branches, 
whenever the progress of zoology necessitates a change in our 
view of the relations of any group. 


Amr. X .—Notes on a Skeleton of Notornis, recently acquired by 
the Otago University Mxtsemn, 

By T. Jefpeby Faekek, B.Sc., C.M.Z.S. 

&e/ore the Otago Institute^ 11th Augiist, 1885.] 

So3S«E months since I was informed by Mr. Edward Holland that 
the skeleton of a Takaho had been found on his station, near 
Lake Te Ahau, by Mr. Bichard Henry, who, having a strong 
taste for natural history, had recognised the bones and carefully 
cdlleeted them. 

The specimens were forwarded to Dunedin, and Mr. Melland 
was good enough to bring them to the Museum for my inspec¬ 
tion, As the more important bones were present, and in very 
good preservation, I was glad to be able to purchase them, and 
, thus to make a very important addition to the collection of 
■' native;hirdo*>'' vr., 

As is weU Imown^ remains of Notornis 

hitherto obtained the two stuffed specimens in the British 
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Museum, procured by Mr. W. Mantell in 1849, and the skin and 
skeleton of a bird caught alive near Lake Te Anau in 1879. I 
had the honour of exhibiting the two latter at a meeting of this 
Institute on 6th April, 1881, and, at a subsequent meeting, of 
reading a paper on the skeleton.^' Both skin and skeleton were 
sent to England for sale, and were purchased by the authorities 
of the Dresden Museum for dgllO. 

Besides the above-mentioned specimens, the only remains of 
Notomis of which I am aware are the fossil bones in the British 
Museum, upon which the genus was founded by Owen.f 

The Te Anau specimen of 1879 naturally attracted a good 
deal of attention in Europe. It was exhibited by Professor 
Newton at a meeting of the Zoological Society, on 17th January, 
1882, J and subsequently furnished the subject of a paper by 
the first describer of the genus, Professor (now Sir Eichard) 
Owen. II After its purchase for the Dresden Museum, the 
skeleton was briefly described by the Director, Dr. A. B. 
Meyer, his account being accompanied by a series of measure¬ 
ments, and by four beautifully executed autotypes. § The 
latter, I have had framed for exhibition in this Museum, and 
am thus enabled to exhibit them to-night for comparison with 
the actual skeleton. 

The bones which form the subject of the present com¬ 
munication were found, (as stated by Mr. Henry in a letter to 
Mr. Melland,) in a small patch of scrub, about half a mile to 
the east of Patience Bay—the southernmost arm of Lake Te 
Anau. The surrounding district consists of low-lying fern and 
tussock country, and the patch of scrub in which the bones were 
found contains a few mapau (PiUos^pormn temdfolium) and 
“lawyer” australis), hmhes.; some miko-miko (Aristotelia 

racenwsa) and manuka {Leptospertnum scoparium and L. ericoides), 
and an acre or two of rushes {Jimcus, various species). Within 
a hundred yards of the scrub a small creek arises, and dis¬ 
charges into the lake. The pelvis, vertebrae, etc,, all lay on 
an area not larger than a sheet of writing paper, but one of the 
leg . bones was found thirty feet away, quite outside the scrub, 
and other bones six feet from the main heap. One would 
imagine that rats caused this dispersal of the bones, and the 
consequent incompleteness Of the skeleton. 

Mr. Hemry also states that the skeleton of 1879 was found 
at the edge of a patch of bush, about 200 acres in extent (locally 
known as the “Wilderness”), situated immediately to the north 

^ “ Trans. N.Z. Inst,” vol. xiv. (1881), pp. 245, 661, and 562. 

^ t “ Extinct Birds of N.Z.”, pp;i7a, 196,199, and 436; and “ Trans. Zool 
3oc.,” iii., p. 366; iv„ p. 12; viu., p. 119; and vii., pp. 369 and 373. 

} “ Proceedings Zool. Soc.,’* 1882, p. 97. 

|[ Ibid., p. 689. 

§ Abbildungen von Vogel^Skeletten, iv. and v. laeferung. Dresden, 1883, 
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of the Mararoa river, about 8^ miles east of Wliitestone river, 
a tributary of the Mararoa, and 9 miles south-east of the 
extreme south end of Lake Te Anan. The name, “Bare-patch,” 
applied by Dr. Duller to the locality,^' does not seem to be in 
general use, since it is unknown both to Mr. Melland and to 
Mr. Henry, both of whom have known the district for several 


years. 

The Dresden and Dunedin specimens of Notornw were there 
found, not more than 8 or 9 miles apart. 

The skeleton, as it reached the Museum, consisted of the 


following bones:— 

The skull and lower jaw. 

The sternum. 

The left coracoid and both 
scapulfe. 

Both humeri. 

The right ulna. 

The coalesced 2nd and 3rd 
metacarpals of the left side. 
The pelvis. 


Both femora. 

Both tibisB. 

Both fibulse (one broken). 

Both tarso-metatarsi. 

One of the proximal phalanges, 
probably that of the 3rd left toe. 
Six cervical vertebr®. 

Seven thoracic vertebra. 

Five ribs, more or less broken. 


The skull is the most interesting part of the skeleton, since 
in the North Island fossil the brain-case and beak,\vere separa^te, 
and both of them more or less broken, while in the Dunedin 
specimen the occiput was completely destroyed to allow of the 
removal of the brain. In the present specimen both quadrates 
and pterygoids are missing, and the left jugal arch is broken, 
hut in other respects the skull is perfect. 

The mandible is also quite perfect, and the sb rnum and 
pelvis nearly so. The right fibula is broken, only the proximal 
half being left, but the other Hmb bones are quite uninjured, 
as also are the scapula^, the coracoid, and the vertebra. 

From an examination of the Dresden specimen, Meyer has 
concluded that the Notoi'^m of the South Island, represented 
by the stuffed specimens in the British Museum and by the 
Dresden skin and skeleton, is specifically distinct from the 
North Island form, represented by the original fossil bones. 
As it was upon these latter , that the species N, rmmtelM 
foiinded, Meyer proposes to form a new species, .V. hochsUtterif 
for the Southern form. The differences relied upon are in the 
proportions of the leg bones, which are as follows 

N. hochst^tten. mantdli> 

Femur .. 10'9 cm. 12*2 cm. 

Tibia ... 16*5 „ 20*0 „ 

Tarso-metatarBus , ,, 10*0 „ 12*9 „ 

judging from the minute differences of plumage, etc., which 
are considered to be of specific importance by .ornithologists, 
one is disposed to concur in the formation of the new species, 

* ** Manual of the Birds of p. 65. 
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however much one may regret the restriction of a well- 
established and widely-known name. 

• From the point of view of zoo-geography, it is decidedly 
interesting to find Notoiiiist like Orthonyx^ Peti'ceoa^ Timiagrat 
GlcmcoplSf O'ydromnSi and Apteryx^ represented in the two 
Islands by distinct species. 

On comparing the bones of the present specimen with the 
published figures ^of Owen and of Meyer, the only matters I 
consider to be worth mentioning are one or two points of 
difference in the skull. 

In both the Dresden and Dunedin specimens the beak pre¬ 
sents a somewhat stronger downward curvature than in Owen’s 
specimen, and the nasal aperture is slightly smaller. A more 
obvious, although still compax'atively unimportant, difference is 
seen in the relations of the well-marked ridges which bound the 
temporal fossae above and behind. The distance between these 
ridges, or in other words the width of the flattened roof of the 
skull in the parietal region, is very markedly less in the Dresden 
and Dunedin specimens than in the North Island fossil figured 
by Owen, the proportion being about 2 : 8. In the latter, also, 
the lidge in forms a very even curve, whereas in both 

the Te Ahau skulls there is a distinct angulation at the junction 
of the siipra-occipital and the parietal. This may be expressed 
differently, by saying that the temporal muscles are larger in 
N, hoc/istetteri than iu N, mantelli: whether the difference is one 
of age or of sex it is of course impossible to say, but all three 
skulls appear to be fully adult. The distance between the tem¬ 
poral ridges, at the narroTvest |)oint, is 21*75 mm. in Owen’s 
figure, 18*5 both in Meyer’s figmre and in the present specimen. 

Whether an ornithologist would consider a difference of this 
nature of any importance I cannot say; as far as it goes, it 
tends to support Meyer’s view of the distinctness of the Northern 
from the Southern A^o^omis. 

In conclusion, I give a series of comparative measurements 
of the Dresden and Dunedin specimens. I may mention that 
certain discrepancies between the measurements of the Dresden 
skeleton, as given by Meyer and by myself in the paper referred 
to above, are due to the fact that Dr. Meyer has—no doubt, 
correctly-—given in every case the greatest length of the bone, 
whereas I have given the length of a median longitudinal axis. 
This makes a great difference> esjiecially in such bones as the 
sternum.. In the foliovHug table the measurements are taken 
so as to compare exactly with Meyer’s 

07 ., 11 Dunedin Dresden 

Specimen., Specimen, 

X»ength from posterior surface of occipital 

.-v condyle to end of beak ... 98 mm* .. 

: Greatest breadth 45 ,, 45 mm. 
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Dunedin 

Dresden 


Specimen, 

Specimen, 

Htimertis .— 

Length 

90 

87*5 

Breadth of head. 

21 

23-6 

„ „ condyles .. *. 

16’6 

18 

Circumference of shaft. 

19-25 .. 

16 

Ulna ,— 

Length 

75 

75*6 

Breadth of proximal end •. 

14 

13*8 

„ „ distal end . 

9 .. 

8*7 

Metacarpak ,— > 

Length 

46*6 

46 

Fmttr ,-— 

Length .. ^. 

109 

109 

Breadth of proximal end along axis of neck 

25 

27 

Breadth of distal end .. ., 

22‘6 .. 

27 

Circumference of middle of shaft .. 

34 .* 

34 

Tibia ,— 

Length . 

166 

166 

Breadth of proximal end .. 

32 

81 

„ „ distal end . 

Circumference of shaft . 

18-5 

22 

29*6 .. 

29 

Fibula ,— 

Length . 

108 

112*5 

Breadth of proximal end .. 

U*5 

12-2 

Tarso-wetatarsus ,— * 

Length .. 

98 

100 

: Breadth of proximal end (transverse) 

19*6 .w 

'^’22 ' 

„ „ „ „ (antero-posterior) 

„ distal end .. ,. .. 

21-5 

24*3 

21 .. 

23 

„ : „ shaft .. .. 

10-2 .. 

10 

8 t 0 munu~ 

Greatest length .. .. .. 

74 .. 

75*6 

, Length of median longitudinal axis 

62^ 

66 

Height of keel ,. .. ., ., 

9 .. 

8 

.Cofacoid,— , 



Greatest length ,* .. 

47 .. 

43*6 

Scapida,-^ 

Length in a straight line *, .. ., 

74 

74-6 

„ along the curve .. .. *. 

80 

80 


5 

5 

"• Pelvu,^ ■ " ' 

Greatest length 

H6 

130 

■ ;»,■. ' 'width : 

64 - 

55 

; Width of saorum ,. .• •. *. 

23*5 

23 

♦ The middle ziphoid process is broken in this speeimen 
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Art. XL —Remarks on the Feathers of two Species of Moa. 
By Taylor White. 

[Bead "before the Hawke's Bay Philosophical Institute^ lith December^ 1885.] 
Plates II. and III. 

The accompanying plate (No. II.) contains copies of three Moa 
feathers, and pieces of egg-shell, found with others in a cave on 
the shores of Lake Wakatipu, Otago, and mentioned in voi. viii. 
of “ Trans. N.Z. lust.,” p. 98. 

The feathers are drawn to scale. The larger one is pure 
white, and was the only white feather amongst those found,, and 
also the longest. 

The feather to the right is in colour like the majority of 
those found, some of which were an inch longer, others longer 
and slighter ; others again much smaller, and nearly all double- 
shafted. 

In colour, the shaft and centre has a bright transparent 
yellow, as of guni cr resin, changing to dark purple brown on 
the outer margin of feather. They have probably all been 
duplicated, the duplicate feather being joined to the principal in 
what I may call a quill socket, which corresponds with the 
depth to which the feather entered the skin of the bird; the 
duplicate feather being slightly shorter, and one-third less in 
width than the principal. 

The left-hand feather represents a third type, which were 
not so numerous, and all of medium length ; they were mostly 
wanting or denuded of the duplicate shaft. In colour, a dark 
reddish or chestnut purple; the shafts, more opaque than the 
above-mentioned, were of a lighter and redder colour than the 
outer and tip. 

These were most likely breast feathers.. ’ 

. The colour of the bird must have been of a most delicate 
mixture, a foundation of shining yellow outwardly, shaded with 
dark purple brown, the breast a chestnut purple; and, to locate 
the white feather, say white on the after part of the back, which 
cannot rightly be called the tail, , as the rump wotdd be covered 
with drooping hair-like feathers. : 

The bird would, from the slender make of the feathers, have 
the appearance of being covered with long flexible hair, and not 
with immovable armour, showing only the outer colour of the 
feather as in ordinary birds. From this flexibility, I infer that 
the golden colour of the centre part of the feather would be 
visible in the plumage. It was probably about 3 feet inches 
in height ; and, from a metatarsus found in the same cave, 
considered to have been 5, 
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Several pieces of egg-shell of a light green colour were also 
found, in what appeared to have been a nest, and are shown on 
plate II. 

The colour of egg-shell is green. This specimen was 
obtained from sand-teft on the Kawarau Eiver, Otago, and 
inclines to the presumption that the colour has been bleached 
out in most of the fragments of egg-shell which are found, 
any other specimens which I have collected showing no sign 
of colour. Yet amongst these white shells there is a marked 
difference in the form of the pit marks or pores of the shell, 
showing they are different varieties. 

Plate III. contains copies of featliers collected jErom a small 
cave near Queenstown, Otago, which are mentioned in vol. viii., 
page 99, “ Trans. N.Z. Institute.'’ 

These feathers show a considerable quantity of light-coloured 
down. The longest was a little short of six inches. 

They are of at least three classes: First, the longer are 
narrow and mostly duplicate, a thick light-coloured down ex¬ 
tending two-thirds along the shaft; a dark purple brown at tip, 
the colour lighter at base and along shaft. The second are 
shorter, wider, and more robust; two-thhds, a thick down, 
colour darker. A third class, two to four inches long, are pro¬ 
bably neck feathers, and are of a more translucent and hairy 
texture, showing no down and few barbs, the shorter inclining in 
colour to yellowish brown, bthers to nearly black. 

From the style of these last, the upper part of the neck and 
the head of this bird were most likely without feathers. 

The green egg-shell shown in this plate was found in drift 
sand on the Kawarau Eiver. 


Abt. XII .—Notes on Neiv Zealand Ornithology : Observations on 
Pogonornis oincta (Dubus); Stitch-Bird (Tiora). 

By A. Beischek, P.L.S. 

[Bead before the Auckland Institute, 1st June^ 1885.] 

The first specimens of these birds I saw in the Canterbury 
Museum (two males, set up). On inquiring, Dr. von Haast 
^informed me they were very rare. The next brought under my 
' notice was a male specimen, in the Auckland Museum; and Mr. 
Cheeseman told me Professor Hutton, O.M.Z.S., mentioned 
them as not uncommon on the Little Barrier or Hauturu Island, 
in the Hauraki Gulf, for which place I started in October, 1880, 
accompanied by my friend Mr. E. Firth, for the purpose of 
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Beisohek,— On Pogonornis cincta* 

ornithologicai researches, and especially with the object of 
studying the habits of these birds, which I may here mention 
I have never seen or heard on the mainland or other surround¬ 
ing islands. 

After searching the western and south-western parts of the 
island, I was unsuccessful in seeing or obtaining a single speci¬ 
men. I intended penetrating in to the centre, but was informed 
by the Natives that it was impossible to get overland to the east 
coast on account of the many precipices, and that the sea was 
too rough to permit of my landing on that side; so I returned 
to Auckland, with the intention of resuming the search at 
another time. 

In May, 1882, Mr. Dobson, a friend who has accompanied 
me in several of my journeyings, preceded me to the same 
island, for the purpose of repairing old huts and building new 
ones, taking provisions for a prolonged mountain expedition, my 
intention being to follow him in June; but, owing to boisterous 
weather, after makiug two attempts to land, and having to give 
it up, once in the Water Lily after five days’ cruising, and once 
in the Bmgatira after three days’, I put off my trip till October, 
on the 15th of which month I succeeded in landing. The first 
nighf we ’^amped at the foot of a precipice, the ascent of which 
we commenced at three o’clock next morning. To give an idea 
of the difficulty of climbing here, I had to pull my dog (a good 
Alpine traveller,) up with a rope, in addition to our provisions, 
&c. After this we climbed over two ranges, each above 2,000 
feet iiigh, arriving at an old nikau whare, which my friend had 
previ^^^^ly built, at the foot of the last range. It was dark 
be^V'ire we finished mending the roof and preparing for a start 
the next day. On the, morning of the 23rd, I first heard the 
whistle of the Stitch-bird: I was unable, however, to get .a 
glimpse of it; and though we cut tracks to the tops of most of 
the main ranges, and afterwards frequently heard the birds, 
could never see them. Later experience has taught me that 
their shrill whistle is very deceptive, and the sound travels a 
long distance. 

I then shifted my quarters farther towards the interior; and 
on the 25th, my attention was arrested by the call of my dog’at 
a short distance. On going towards him I saw a male Stitch- 
bird hopping about in a very excited manner in the scrub above 
him., I was so interested in watching this beautiful bird, (which 
has a brighter plumage than any of its New Zealand compeers), 
with its quick and gi'aceful movements, that it disappeared^, 
before I attempted to use my gun. " 

/ Though constantly exploring, I never saw another specimen 
till the 7th November, yet frequently heard them. Early on 
that morning we travelled north-west to the top of a high, 
narrow range of precipices, overgrown with short thick scrub 
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and manga-manga, whicli made it so dense that I had to cut 
the way with my hunting-knife. This place I found a favourite 
resort of these birds, (which have cost me so much time, labour, 
and patience,) having a warm aspect, exposed to the sun. 
There I saw male and female, the latter for the first time; but, 
unfortunately, my friend was carrying the gun, and before he 
could hand it to me, both birds had disappeared. On the 8th 
November, I saw a male at the same place, and on going over 
a range I heard another ; subsequently I went round it, and 
saw male and female nea*r a nest, and endeavoured to observe 
them unnoticed, but they quickly saw me, and in the act of 
escaping I shot them. I then went and examined the nest, 
which was only haK finished, built of very small branches, 
roots, and fine native grass, and lined with hairy substance off 
the fronds of the pmifia. 

In December, 1883, in the centre of the island, I observed 
a pair of adults with three young birds, On the male noticing 
me, be uttered a shriU whistle, and the female immediately hid 
amongst the fern for a considerable time. I procured several 
specimens; of which I gave Dr. Duller a male, female, and 
young. I have only once seen these birds sitting still, and that 
was near the nest. They appear always on the move, carrying 
their heads proudly, their wings drooped, and their tails spread 
and raised; and, at each successive movement, they utter that 
peculiar whistle from which the Natives have named: them 
“ The female has a different note, sounding like tnr, 

tac, to,’* repeated several times. They feed on small berries 
and insects, and suck the honey from the native wild-flowers 
and trees, as many of the latter exude honey during the night. 

. In fine weather ! have found them on the mountains betw^een 
precipices, in low scrub, where the aspect is warm; but in 
bad weather, lower down in the gullies,-in places entangled with 
numerous creepers. They are not strong on the wing, but 
ve]^ active in hopping and climbing* which enables them to 
qtiickly escape from sight. 

The plumage of the male is as follows :—Head and neck, 
shining velvet black, with a few long silvery wfliite ear-feathers ; : 
shoulders, golden yellow; upper secondary, white, with brownish 
black points, and a slight splash of white under the wing covers; 
wings and tail, brownish black, each feather edged on the 
outer side with olive green; tail cover, greenish tinge, and 
a- yellow band round the breast; abdomen, greyish brown; 
ibill:, Macdr; eyes^ feet, light brown. The female 

is a little sm^ler than the male, of ohye brown: colour on the 
'top : of the head,wing, and tail, ea-ch feather being 
shaded mth olive greeri; shoulders, yellowish; upper secbndary, 
white, with yellowish brown shade, ear feathers^ h per- 
cfepfible^ tmder part brownish grey; bill, legsi and eyes, same 



Eeischek. — On Proceilaria parkinsoni. 


87 


as male. So far as I know, the plumage of the young, which 
differs from that of the adult bird, has never been described :— 
Measurement. 

Male .. L. 7-50 .. W. 4*25 .. B. -69 .. T. 1 

Female .. L. 6-75 .. W. 3-75 .. B. *69 .. T. 1 

I lauded on^my last expedition on the 8th April, 1885, 
returning in May, during which time I went to the centre,of 
the island, where I knew their favourite resort, to obtain some 
specimens for the use of the New Zealand museums. I was 
then successful in observing a pair feed their young, (two males 
and one female,) which must have been a late brood. I also 
shot some, shedding their first plumage, as per specimen shown, 
the yellowish band round the chest beginning to show, also the 
white ear feathers, and the throat, neck, and head changing 
from grey to black. When very young, the male is of similar 
plumage to the female, except the yellow shoulders. 

^ These very rare birds will soon disappear, even from these 
lonely wilds, owing to the domestic wild cats, which are , very 
numerous, and commit great havoc among them, and also the 
Sparrow-hawk (Hieraddea novm-zealandi^ and “Morepork,” 
novcB-zealandm) in whose crops I have often found 
their remains. 


Aet. XIII.— Notes on New Zealand Ornithology: Observations on 
Procellaria parkinsoni {Grey)^ Brown Petrel (Taiko). 

By A. Eeischek, F.L*S. 

[Read before the Auckland Imtitute^ 27th July, 1885.] 

These birds are found round the coast of New Zealand; I have 
seen them over a hundred miles from land, cruising about in a 
similar manner to, and in company with, the Albatross {Biomedea 
€wulaiis)y but they never go near enough to a vessel to be caught, 
nor do they pick up tbe food thrown overboard, as the Albatross 
does. This Petrel is gregarious, and I have seen them in large 
flocks together, resting on the water. Their power of flight is 
marvellous. In July, 1879, outside the Eaxpara, on the west 
coast of North New Zealand, I had an opportunity of observing 
these birds, having to lay by outside the bar for several days, 
being unable to enter, as it was blowing one of the severest gales 
experienced in these seas; they cruised about, dipping the points, 
of their wings at inteiwais in the,water, then suddenly swooping 
down through the foaming waves for their prey; rising with the 
next wave, and repeating their former action. From July to 
November these birds are always out at sea. In November they 
come ashore to their breeding places, on the top of high and 
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steep mountains, which they choose for the purpose of easier 
flight, as they have difficulty in ascending from the level ground. 

They are expert climbers; I saw them, by the aid of then- 
sharp claws, their bill, and wings, climbing up trees out of the 
perpendicular, from whence they flew away. In November, 1882, 
on the eastern slope, and near the centre of the Little Barrier 
or Hauturu Island, situated north of Aucldand, at about 2,800 
feet above sea level, on a steep precipitous ridge, I noticed my 
dog repeatedly setting at burrows, which, on examination, I 
found contained Procellaria parkinso7ii; they were cleaning out 
their old burrows; and, staying to observe, I noticed them 
digging with their bills, removing the earth by a backward 
motion of tbeir feet, till the burrow was cleansed. In most 
cases I found them working, in others the burrows were clean 
and the refuse outside ; some burrows in loose soil, others under 
the roots of trees and under stones, also in hollow trees. I have 
found them sometimes very far inland, always on the tops of 
mountains. 

In December, 1884, on the Waitakerei Eanges, 1,000 feet 
above sea-level, and twelve miles fi'om the ocean, I found the 
female sitting on an egg, nearly hatched. I measured several 
burrows of these birds, the entrance was from 8 to 12 inches 
in diameter, the depth from li to 2-| feet, and. the height 
about 1 foot. When they have finished cleaning out the bur¬ 
rows, which process male and female accomplish together, they 
remain quietly till the last rays of the sun have disappeared, 
then any one can hear them call, which is similar to the Black 
Swto {Cyymis atrata\ and, on coming out, they stop a moment, 
pick up a few leaves or grass, and go back into the buiTows; 
this they repeat several times, and always on enteiing the 
oha,mber they make a peculiar noise together. After dark both 
come out, rise and circle round, calling until they attract others, 
and when a large flock is assembled they fly away to their 
haunts on the ocean, returning befoi’e daylight. At this season, 
before they lay ^ they are very fat. When caught, on their return 
from the opean, if they cannot protect themselves by scratching 
and biting, they expectorate a lot of oily matter on their as¬ 
sailant. The first time I caught one of these baxls it treated me 
in this manner. As soon as they have fimahed building their 
Careless nest^ which is a deepening in the chamber, with a few 
leaves in it> the female lays one white egg about the size of that 
produced by a Brahma fowl. When the female lays, the male 
separates from her, during day, while she is hatching, and 
remains in a separate burrow of his owii not far away. The 
' first egg of the found oh the 28th 

Ndvember/1882, at the^^L^^^ After this date I found 

; did exaxhiped^^^ found more than one eg^ dr 

imh host* ahd ihd female always sitting on the egg, - 
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I watched these bkds by moonlight, and have seen the male 
come out of his burrow and fly away; returning after a time, and 
circling round in the air, he swooped down to the burrow of the 
female, striking the ground with a force that could be heard 
some distance. He stopped outside a little, then entered, and I 
heard a whimpering noise. After this a bird came out and flew 
away, returning after a time to the same burrow, and in a few 
minutes once again emerged and flew away; but returned 
before daylight, and using the same precaution on entering as 
before. Then one bird came out and went to the second burrow. 
I examined the burrow where this process was going on, and on 
putting my hand in it was severely bitten, yrhich was repeated 
on my trying to lay hold of the bird, which drew back into the 
chamber. So I dug with a tomahawk till I reached where the 
bird was sitting, and tried to take the egg from under it, which I 
partially succeeded in doing, when I was again so severely bitten 
that I had to let it go. As soon as I did so, the bird with its 
bill rolled it back into the nest. I protected my hand, and then 
took the egg, which was quite flresh. My dog went to the bird, 
which attacked him furiously. On examination I found this was 
a .female. I then went to the other burrow, where I saw the 
bird go in. This bird defended itself in the same plucky manner. 
There was no egg in this chamber, and on examination I found 
this bird was a male. About the end of December I found a 
female in a burrow, with one small chick covered with grej down, 
which she defended furiously, I have also found very young 
birds in January, even as late as April. As soon as the young 
birds are a few days old, the pax’ents leave them in the burrow 
from before sunrise till after sunset, while they go to seek food. 
On tbeii* return, they circle round the burrow as before, stopping 
at the entrance to call, which the yoimg .birdvS immediately 
answer. After entering they, make a whimpering noise. The 
old birds leave and return several times in a night. Once or 
twice only have I found adult birds in the burrow during the 
day, when they had their young; the reason being that, not 
having left the burrow before daylight, they are afraid to leave 
till evening. If they find their burrows disturbed they will not 
go ill. 

The Natives are very careful, when taking the young Taikos, 
not to disturb the burrows. They make expeditions in May 
to the islands where these Petrels are breeding. In former 
times each tribe had their ground, which they visited every 
year, and defended obstinately against the intruder. . The birds 
were taken out with a flexible stick, pointed at one end and 
split, which was pushed into the burrow till the bird was felt, 
when they twisted the stick round in the down and pulled out 
the bird gently ; then bit the head, to kill it. They then took 
the bird’s bill, to cut the skin under the crop, and pulled out the 
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oil-bag, which was tljrown away, as the oil would spoil the flesh 
for food. They pluck each bird as they get them, and when a 
large number are obtained carry them to the camp, where they 
singe the down ofl over a fire; then they roast the bird until 
the fat is extracted, and, placing them in a vessel made of totara 
bark, they cover them with the fat to keep them air-tight. 
When preserved in this manner they keep a length of time. I 
saw the Natives very often preserving them during my researches 
in the King Oountry, beginning of 1882 ; and have eaten and 
found them excellent. If the Natives disturb any of the Petrels’ 
burrows, they always restore them. These birds, which were 
very numerous on the Little Barrier Island, during the breeding 
season, I found on my last visit (April and May, 1885), had 
become very scarce, but I found the remains of many which pigs 
and dogs had destroyed. 

I procured specimens, as you see here: adult, young of 
different ages, and egg. 


Ajrt. XIV .—Observations on Gotdd's Petrel (Hutton), Procellaria 
gouldi (Ohi), their Habits and Habitats. 

By A. Beischek, P.L.S. 

[Read before the Auckland Institute, 27th July, iSS5*] 

These Petrels are common on the coast of New Zealand. I saw 
tiiem in, large flocks out at sea, where they remain from March 
till August; in the latter nionth they come ashore to their old 
breading places, which they irse annually as long as they are 
liot molested. These birds breed in colonies: their burrows are 
sometimes very close to one another; on the Little Barrier Island 
(or Hauturu Island) I measured a piece of ground 86 feet in 
circumference, in the centre of which were six burrows. Their 
breeding resorts are always on the cliffs along the coast, and 
some are very dijBacult to approach, dug out by these Petrels even 
in hard sandy formation or clay. In August, male and female 
begin to clean out theii’ old burrows, or dig fresh ones if the 
former have been disturbed, in a similar manner to the iVo- 
eelkiria parkimoni. The bui’rows are from IJ* feet to 4 feet 
apa;pt ; the entrance 6 to 10, inches in diameter, the passage 
in most cases win(hng^ and from 2 to 4 feet deep. The 
chamber is from li feet to 2 feet wideb and from 6 inches to 
1 loot high I in it is a deepening^ with a feSv ' leaves, and grass, 
which, ferms the nest. In the; beginning of Sepember; the 
-fejDaaie lays one white egg, the size of that of a common fowl; 
they V seldom lay two eggs. The female hatches the egg, 
midilie mala roams about the ocean in the daytime—sometimes I 
ashore,; m a separate burrow that of the fem^e. 
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After sunset, thick clouds of these Petrels swarm round 
the cliffs, uttering the melancholy sound “o7n/ ohir from 
which the Natives named it “ OhV Each one circles round its 
burrow several times before it goes down to it; then they stop 
for a moment before entering. These birds go to and from their 
burrows several times a night. When the young is hatched, 
the female stops for a few days with her chick in the burrow; 
after that both parents leave every morning before sunrise, and 
fly to their haunts on the ocean. Eetmming after sunset, they 
circle round the burrows, then swoop down to the entrance and 
call: w^hen answered by the young bird, they enter. If both 
birds come to the burrow together, one stops outside till the 
other reappears. When feeding the young they make a 
whimpering noise. Male and female rear the young together, 
and defend them; but they are not so vicious as Parkinson’s 
Petrel. In February the young, are full-grown, and very fat; 
the Natives go to collect and preserve them, in the same 
manner as I have already described in a former paper. 

If any of these birds have to be preserved for scientific pur¬ 
poses, great care must be taken to catch the bird by the bill, and» 
hold it tight together until it is killed ; then dry sand or earth 
mtist be put in the biU, and the neck tied with a string or flax. 
If these precautions are not taken the birds disgorge an oily sub¬ 
stance at the intruder, and over their plumage, which renders 
them useless. The old birds do the same, if caught directly after 
their return from the ocean. This oily matter is mostly taken 
from the Octopus (cuttle-fish), of which I found the remains in 
their crops. When I was observing their breeding-place in 
1882, on the Little Barrier, one of these birds went circling 
round, but on noticing me would not come down, and kept on 
calling. I heard the young bird answering from a burrow; 
when I approached she was instantly quiet. Being a beautiful 
moonlight night, I went a short distance away to watch. Pre¬ 
sently the parents descended., stopped outside the entrance, and 
went away. The next night I went to my post eaily, so as to 
be there before the birds returned from the ocean. When they 
arrived they ch’cled round as usual, swooped down, and entered 
the burrow. In July and August, 1882, hundreds of these 
Petrels were washed ashore on the islands on the East Coast, 
either dead or exliausted, and were eaten by the wild pigs. I 
dissected several, but I could not ascertain any other cause of 
death than the severe storms which raged previously. I never 
found these Petrels inland, and they have decreased in numbers. 
1 even sSiW them rooted out by pig's and. dogs, on the cliffs, where 
bnly narrow ledges led to them; I procured specimens, as you 
see here: adult, and young. 
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Aet. XV.— Observations on Cook's Petrel {Grey)^ Procellaria 
cooki (Ti Ti), their Habits and Habitats. 

By A. Eeischek, F.L.S. 

[Head before the Auckland Institute^ 24 August^ 1885.] 

This pretty little Petrel is not so common as the previous 
species, according to Dr. Buller, F.E.S., etc.; there have been 
only a few specimens obtained, and very little is known of 
/their habits, but I have succeeded in observing them care¬ 
fully* The first time I met with this bird was in December, 
1880, on my second research at the Chickens or Morotiri 
Islands, on the western slope of the larger island, along with the 
Tuatara {Sphenodon punctatim), in one burrow. Professor von 
Haast, F.R.S., etc., read a- paper of mine before the Philoso¬ 
phical Society, Christchurch, on the latter (see ‘‘ Transactions, 
N.Z. Institute,” voL xiv). On the north-eastern portion, near the 
centre of the Little Barrier or Hauturu Island, in October, 1882, 
my dog set a bm’row; and on digging into it, I was surprised at 
finding a pair of these Petrels also on this island; they came 
ashore to clean out their burrows, which process is accom¬ 
plished vdth their bill and feet, as I have already described in a 
previous paper. I measured several of their burrows, and found 
the average width at the entrance from 4 inches to 6 inches in 
diameter, and from 4 to 8, and even 12, feet from the entrance 
to the chamher, of which I always found two in each burrow, 
and which were from 1 foot to 1^ feet; long, 1 foot deep, and 
from 6 inches to 1 foot high;; in each chamher is a hollow filled 
with leaves, moss, or fine grass. I found these burrows even in 
the stifiest clay, winding about roots and stones. I often worked 
half a day, and then had to give it up without success. Male 
and female mtitually assist at cleaning out or making hesh 
burrows. After sunset they begin to call hke tC tif' repeated 
rapidly, which is the signal to assemble for their departui'e to ‘ 
their ocean haimts, from which they do not return till before 
sunrise; this process goes on nightly till their burrows are 
cleaned out and the nest made. I built a hut in the centre 
of the Little Barrier, near one of these burrows, on purpose 
to make a closer observation of these rare birds. The Isfc 
Novenaber, when; they returned as usual, early in the morning, 

I noticed that; they made a peculiar noise in their burrows; 
in about; haif-an-hour one came out and stopped for a moment, 
then flew away; and did not return till after sunset, when he 
flew several tunes round! above the burrow, and then weiit ofl 
again, not returning; tiU ^ n^^^ night, , when he went into the 
; burrow and niade ^ .gurgling noise as before; after a 
and flew away^ which returned before 
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sunrise and \srent into the burrow. After some time one came 
out, and again flew away. I then examined the burrow, and 
found a bird sitting on an egg ; on dissecting the bird I found it 
was a female. I never found more than one egg, and always 
the female sitting on it; the male I have found not far ofl in a 
burrow by himself. When the young are hatched, male and 
^ female rear them together, and defend them pluokiJy; the young 
are full-grown in March, when the Natives collect them for food; 
the flesh of this species of petrel being the most esteemed by 
them. 

When on shore, the habits of these birds are nocturnal; 
their breeding places are in the mountains in the interior, they 
do not breed in colonies as the previous species. When 
swooping through the air, they make a noise with their wings 
like the hiss of a bullet speeding through the air. On dissecting 
the crops of these Petrels I noticed a peculiarity: the absence of 
oily matter or remains of fisli, which is common in most of the 
Procellaiia family. I found animalculfie, minute seeds, and sea¬ 
weed. In my opinion this Petrel is not destructive to fisheries. 

The young of all the species of Procellaria could be made use 
, of for foodi if properly prepared. In former times the Natives 
had, to a great extent, to depend on these birds, and made long 
expeditions to collect them ; the maimer of which I have aheady 
described in a former paper read before this Institute. I am 
sorry to say I have found them every year decreasing. When 
I went on my seasonal researches on my last trip, 1885, on the 
Little Barrier, 1 could not see a single ^specimen of this Petrel 
and of the other four species I found numerous on my first 
visit I found only a few, hut plenty of remains such as wings, 
feathers, etc., destroyed by wild cats, Native dogs, and wild 
pigs. In former times the Natives protected their breeding 
places carefully; but now, as they have plenty of other food 
which is easier to be got, they axe left to destruction in all the 
inhabited places. I procui’ed a few specimens, as you see here: 
male, fem^e, and egg. 


Art. XVI. — Observations on Pufidnus gavius (Forst,), Ecvin-birdt 
their Habits a9id Habitats, 

By A. Beisohek, F.L.S. 

[Mead before the Aueklaiid Imtitute, 21si September, 1885,] 

This Puffin frequents the coast of New Zealand, especially 
that of the South Island, where I have seen them plentiful, but 
m tha not so common. The plumage of the whole 
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tipper part, including wing and tail, is glossy brownish black, 
each feather lighter shafted, which is especially noticeable in the 
larger wing covers; side of the face and neck is greyish brown; 
throat and under-surface, white; eyes, black; feet, flesh colour, 
darker on the edge; webs, yellowish; upper part of the bill, 
blackish brown, lighter at the edges and tip. 

The measurement of adult bird, from tip of bill to the end of 
the tail, is 14 inches. Wing, from flexor to the tips, 8*6; tail, 
2*5; bill, from the gape, 1*75; tarsus, 1*6 ; middle toe, 2. 

In December, 1880,1 shot a pair of these Puffins, between 
Morotiri and Taranga Islands, and in the same month I found 
young birds on the larger Morotiri Island.- In October, 1882, 
on the north-eastern portion of Hauturu Island, I found a 
female of Ptiffimis gaiiiis sitting on an egg, and, at the same 
place, towards the end of November and early in December, I 
found young birds. 

Puffinus gavius come on shore in September, to clean out 
their burrows or make fresh ones, which they accomplish by 
digging with the bill and extruding the refuse with their 
feet; they work during the day, and after sunset they leave 
for their ocean haunts, returning before sunrise. These birds 
breed in single pairs. The entrance of the burrow is from 4-5 
inches in diameter; the distance to the chamber, from 1 foot 6 
inches to 8 feet. The chamber is 1 foot 6 inches long, and about 
1 foot 8 inches high; in this there is a deepening with a few 
leaves, on which, in October, the female lays a white egg, which 
is 2*85, inches in length, by 1*75. She hatches during the day, 
when the male is generally out at the ocean, from which he 
returns after sunset, when the female leaves for the haunts, re¬ 
turning before sunrise, continuing this process till the young birds 
are a few days old, when both parents absent themselves during 
the day, but return after sunset to feed their young with an oily 
substance or matter wbioh they disgorge into their bills. The 
young birds are covered with darkish grey down, and'are full- 
grown in March, when they leave the breeding resorts for the 
ocean. Th^ Natives procure and use them for food. The adult 
bird makee a noise resembling the cackling of a fowl, especially 
before bad or wet weather, from wliich the natives name them 
and at such times, when the Natives hear this bird, 
they never venture out at sea in their canoes or boats. 

: VT^ are cats, dogs, and pigs. I 

■ procured; a series of specimens, as you see here, for observation 
and ;exammationr 
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Art. XVn. —Ohservatiom on Puffinns assimilis (Gould), 
Totorore, their Habits and Habitats, 

By A. Eeischek, F.L.S. 

[Bead before the Auckland Institute, 21st September, 1885.] 

As far as I know, this species has not been previously re¬ 
corded from New Zealand, I therefore devoted extra attention 
to it, during my seasonal researches from 1880 until 1885, to 
find out if it is distinct from any of the local species. The first 
time I met with this Puffin was in December, 1880, on Morotiri 
Island, in a burrow, together with the Tuatara lizard (Sphenodon 
pimctatum); the lizard I found generally in the first chamber 
from the entrance, and the bird in the second. I have seen 
adult, young birds, and eggs, together with the Tuatara lizard, 
in a burrow. 

On my return to Auckland, in 1881, T. Oheeseman, F.L.S., 
and I, examined these birds carefully, and found they were 
dissimilar to any of the Puffins already described in New Zea- 
landj but agreed with the description and measurements of 
Puffinus assimilis (Gould) as given by Gould in his book, “Birds 
of Australia.” He says, “the specimens I procured were caught 
on Norfolk Island, where ife is said to breed, consequently the 
seas washing the eastern shores of Australia might be considered 
its native habitats; it is evidently the representative of Puffinns 
ohscurns, of Europe. On my homeward voyage from Australia, 
I saw numerous examples, flying off to the north-eastern end of 
New Zealand, and this, I regret to say^ is aU the information t 
have to communicate respecting it.” 

As I had not sufficient knowledge and material then collected 
by my first observation, I determined to observe them carefully, 
and secure a series of specimens, which you see here, and which 
I have obtained in the past four years. 

Fnffinus assimilis (Gould).—This little bird comes ashore in 
October to clean out its burrows, or make fresh ones, which 
process male and female accomplish together, with their bills 
and feet. The entrance is from 4 inches in diameter, and 
from 3 to 4 feet to the chamber, sometimes in a winding 
direction. In most cases I have found two chambers, similar 
in size to those already described, in which there is a deepen¬ 
ing, covered with a few leaves and grass, where the female 
lays, end of October or early in November, one white egg, 2*1 
inches long, 1*3 wide. Both parents assist in hatching and 
rearing the young. Their habits, during the breeding season, are 
simil^ to those of the family, previously fully 

described. The young birds are full-grown in February, when 
the Natives collect them for food, and they are delicious eating. 
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I saw these birds in considerable numbers dming the breeding 
season, on the outlying islands off the East Coast, especially on 
the Morotiri group. The plumage of Fuffinus asdynilis (Gould), 
Totorore, adult, is: crown of the head, upper part, wing, and 
tail, sooty black; side of the face, throat, and under-sui face, 
white; eyes, blueish black; tarsus, light fleshocolour, with a 
blueish tinge, yellowish ,at the webs. The measurement from 
tip of the bill to end of the tail is 11 inches; wings, from flexor, 
7*5; taU, 2*75; tarsus, 1*38; middle toe, 1*75. From the fore¬ 
going it is obvious that this species differs in plumage and size 
from Piiffimis gavkis, also the egg. Seeing Pufflnus gavim and 
P. assimilis in the distance on the ocean, they appear alike, but 
the flight of P. assmilis is more active. Another contrast be¬ 
tween the two species is that , while the down on the very 
young of P. assimUis is light gi-ey, the throat, breast, abdomen, 
white, the down of P, gavkis is altogether grey, of a darker 
colour. The measurement of skeleton of adults compared, show: 
Piiffimis assimilu (Gould), Totorore, from tip of bill to vent, 9*1; 
wing, the whole length, 6*85; leg, 6*5; head, 2*6. Pupyms 
gavkis, from tip of bill, to vent, 11*5; wing, 8*5 ; leg, to tip of 
toe, 7 ; head, 8*1. The Natives call P. assimUis Totorore^^' 
and P. gavkis, ^*Hakoakoa.'' Having amassed the facts which 
I have given you, I placed them before Professor Thomas, 
F.L.S., and T. Cheeseman, F.L.S., and, after a careful ex¬ 
amination of the specimens, they agreed with mie that: this is 
Puffinm assimUis (Gould), a hew species to New Zealand, which 
I have the honour to add to. the Ornithology of tins country, 
raising the number to 177; I have also to acknowledge my 
indebtedness to the Eight Rev. Dr. Cowie, Bishop of Auck¬ 
land, who kindly lent me the illustrated part, fol. 7, Gould’s 
“ Birds of .Australia,” where there is a life-size coloured illus¬ 
tration of P'ujiinus assimilu, as you see here, with a series of 
specimens for examination.. 


on the Babits of New Zealand Birds, 
their Usefulness or Destructiveness to the Cotmk'g, 

By A. Eeisohek, F.L.S. 

before the Auckland Institute, I9th Ocio/w, 1885.] 

, Hieeacidea NOViE-ZEALANDi^, LutJu —Quail Hawk {Kaiaia )^. 

; M species ai*e similar in plumage, but 

the latter is larger in sme. : They prey on wild ahd domestic 
and are very destruetiye. I have often seen them swoop 
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Hieeacidea peeox, FeaL —Sparrow Hawk {Earewarewa), 

This hawk is similar in plamage to the former, but differs in 
habit, and is smaller in size, the female being the larger. It 
inhabits the mountains, where the forest is low and dense, 
and I found both species on the West Coast, South Island. 
In November, 1882, when encamped in the centre of Hauturu 
Island, I often heard the cry of young hawks, which I followed 
on one occasion, but a precipice prevented me getting near. 
I then chmbed a tree, and soon saw at a short distance below 
me, in the crown of a bushy tree, a nest with three young 
birds; but, though I tried to descend at several places, I 
was unable to get any foothold, so, to my great disappointment, 
had to abandon the attempt to get any closer. The old birds 
flew about very excitedly, sometimes past my head, and I 
shot the female a few days afterwards in the act of darting 
at a kaka. This hawk is very bold, and commits much havoc. 
I saw them catch fowls within three yards from me; and a 
Mr. Silver and the Natives told me that they lost as many as 
100 fowls, ducks,, and young turkeys in one season. They also 
prey on rats, mice, and lizards. It is gratifying that these 
two species of hawks are not common. 

CiEOtrs QouLBi, Bowap.—Swamp Hawk (Eahu), 

This hawk is common everywhere, especially in the swamps 
and plains. It is very destructive, catching anything it can 
master, such as poultry, game, rats, etc., and I have been told 
that they even attack young lambs. They also feed on carrion 
and eggs, and have frequently robbed me of birds which I had 
shot and hid, but found on my return half devoured or removed. 

Athene albifacies, Laughing Owl {Whekau). 

Owls are more useful than destructive; but this species I 
never saw in the North, or outlying islands, and in the South 
it is extremely rare, and preys mostly on rats. 

At^ne Nov^-ZEAiiANni^, —^Morepork (Bwm)- 

This little owl is common eveijwhere. In the forests it 
prefers deep, dark gullies, hiding during the day in hollow trees, 
or between the thick foliage, and in caves; but in tha evening, 
when it comes out to seek its food, its melancholy cfeU, more- 
pork,'' or “rwra," is heard. We can forgive it for catching 
a bird now and then, on account of the great number of rats, 
mice, and insects it destroys. On returning to the house 
of Mr. Wilson, Northern Wairoa, one bright moonlight night 
in 1879, I saw a Morepork swoo|)ing down; then heard a 
squeak; when suddenly it flew upwards, and let something drop, 
repeating iMs action several times, ultimately remaining on the 
grot^d fqr a time, and then flying away. On examining the 
spot^ I found the skin, head, legs, and tail of a rat. In April,. 
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1880, I shot a very pretty and rare variety of this owl, near 
Castle Hill, Coromandel, which is now in the valuable collection 
of New Zealand birds of J. C. Firth, Esq., Auckland. On 
dissecting a series of these birds, I always found numerous 
remains of rats and insects in their crops. 

Steingops (Eakapo), 

These birds are not destructive, as they feed on berries, 
moss, and Alpine vegetation. They have disappeared from the 
North Island and the northern portion of the South Island, and 
at present only inhabit a chain of mountains on the West Coast, 

PsiTTACH)^.—Parrots. 

The four species in New Zealand are only destructive when 
they are too numerous. During the fire in Oxford Forest, 
large flocks of Flatycercus nov^s-zealandia, Eed-fronted Parrakeet 
(Kakariki), then Flaty. aurieeps (Yellow-fronted Parrakeet), came 
to Christchurch, destroying the fruit of orchards. They were so 
numerous, I could shoot them from the Museum, where several 
pairs bred under the roof. On the northern portion of the 
North Island these bnrds are getting very rare, except on the 
outlying islets. 

Platycebcus AiiPEsrus, —Alpine Parrakeet. 

This pretty little Parrakeet I never found near a habitation, 
only on the mountains near the Alps, in low thick scrub; it is a 
rare bird. Its food consists of berries and seed. 

Nestoe {Eaka), 

There are three species in New Zealand; two of them are 
more useful than destructive, as they destroy numerous insects 
and their larvse, which they dig out of the ground or rotten wood 
witb their strong bills; they also feed on berries and various 
seeds.; but Nestor notabilis (Eea), which fed in forrner times on 
the same food as the previous one, has become now a bird of 
prey, and very destructive on sheep-stations. In the Province 
of Otago, the station-holders give a reward for the destruction of 
these birds. In 1878, a gentleman sent me a few Keas,jiist 
shot, to Christchurch, remarking, in his letter, they had de¬ 
stroyed several of his sheep. When I examined their crops, I 
found that they contained wool and fat. A Kea, which I had in 
confinement, prieferred camivorous to vegetable food. On several 
occasions I saw; Keas sailing above sheep, and shot them on the 
carcase, from which I found they had extracted pieces of flesh. 
My opinion is that^ to birds became carnivorous through 
being numerous sheep were introduced, and feeding on 
m^gots, winch soon appear on carcases pf sheep dying on the 
rims, And have thus probably acquired such a liking for to 
fatty.m^atter that ,il to attack live sheep, 

w&ch toy pick on to back hear the kidneys, and thus destroy. 
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This species is more active than the former two. The flight and 
cry of the Kea is similar to that of the European Stone Eagle 
{Aquila fulva), I saw them often at a great height, sailing 
about, and then swooping down to the ground, where their 
movements are very clumsy. These birds prefer the higher 
regions near the glaciers, but in the winter, during the severe 
snow storms, they come lower down. 

Ardea. —Heron {Matuku), 

There are seven species in New Zealand, five of which feed 
mostly on fish. But Ardea pceciloptila (Common Bittern) is 
very useful in destroying numerous vermin. Dissecting a series, 
I have found in their crops remains of rats ; even as many as 
five in one bird. 

OoYBROMus.—Wood-hen (Weka). 

There are four species in New Zealand, which are destructive 
to young domestic and wild birds, and their eggs ; but they are 
useful in destroying vermin, as I have seen them often digging 
in the ground and rotten wood for insects. They also destroy 
rats, of which I have found the remains in their crops. Near 
Lake Brunner, a prospector had a rat and Maori hen as pets, 
which would come every evening at tea-time to get their share, 
and each one came when called by its name. Sometimes these 
two quarrelled over food, and at last the Maori hen gave the rat 
such a peck on the head that he tumbled over dead. 

PoBPHYRio MELANOTUs, Tmim, —Swamp-hen (Pokako). 

These birds are destructive to agriculturists, when too nume¬ 
rous. As soon as the grain makes its appearance, they pull up 
the young shoots and:eat them; consequently the farmers in 
Canterbury gave a reward for their destruction. 

Sterna.— Sea Swallows {Tara). 

Five species in New Zealand, which are destructive to small 
fish ; but Sterna antarctica (Common Tern) I found as far as 
forty miles inland, following the plough, picking up the vermin, 
or sitting on the fences watching for them. The two species of 
Pudweps, found bn the fresh-water lakes, feed mostly on small 
fish and various insects; they are not destructive, or do little 
harm, if not too numerous, as the lakes will not become over¬ 
stocked where fish are introduced. 

Dysrorus sbrrator. —Gannet (Ta^apte). 

: These birds are very destructive to fish, which they devour 
in ^eat numbers. It is amusing to watch a colony fishing near 
.flieir breeding resorts, constantly swooping down and rising— 
they swoop with such force at their prey that the water splashes 
up several feet. I have often seen them catch so large a fish 
that they were unable to rise, and had to let it go^ 
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PhAlaceocobax. —Shag {Kamau), 

There are thirteen species in Ne*w Zealand, and all very 
destructive to fish, on which they prey, especially Phalacrocorax 
nov<B-hollandi(B (Black Shag), P. melanoUucus (PvillQdi Shag), 
P. hrevirodiis (White-throated Shag), P. varius (Pied Shag), and 
P.puvctatus (Spotted Shag), which I have often found in the 
inland bays, rivers, and lakes. They are expert divers, and very 
few fish escape them. On my visit at Mr. Buckland’s station at 
Kaipara, in 1885, on which there are some very pretty fresh¬ 
water lakes of considerable size, I inquired of Mr. Drew, the 
manager, if they contained any fish. He told me they had put 
carp in, but never could see any. On the banks of one of these 
lakes is a breeding-place of P. vaHus, Mr. Drew kindly rowed 
us across to it, and we shot a number of shags. Mr. W. Phillipps 
sent his dog after a wounded one, but biting him he let it go; 
the shag then dived, and took him by the front paw, and would 
have drowned him had we not come to his assistance. On 
skinning and dissecting, I found numbers of carp in these birds ; 
one measured ten inches. In lakes or rivers where salmon, 
trout, or carp are introduced some trees or branches should be 
put into quiet water, to form a shelter and protect the fish from 
the shags. . 

ETOyFTES,—Penguin. 

There are nine species in New Zealand, which all ptey bn^^ 
fish and Crustacea, but the injury they do is not mu(?h feltj as 
they avoid inhabited places, and are mostly to be found on the 
outlying islets and rocks. The sea-birds on the New Zealand 
, coast are more useful than destructive. The Natives in former 
times subsisted mostly on certain species, and made large expe¬ 
ditions to the islands where these birds breed, taking the young 
and eggs of the numerous species of Procelland<B (Petrel 
family----thirty-one in New Zealand); their feathers and down 
are also useful. 

Seagulls. 

: There are five species in New Zealand; most of them are 
useful in picking up the drift along the shore. It can be for- 
given the Lairm dominicanm if she spys now and then an egg of 
other birds and eats it. The usefulness of these birds should 
he known to a^culturists, as Lanis bullen, and L. scopulims 
(Mackerel-gull) follow tlie plough from morning till night, picking 

all vermin^ in the meadows with the same 

, object. 'When disseeting,, ! found as many as forty different 
kinde of grqbs, wormSi etc., in one crbp. This pretty little 
V should be I shall now turn to the 

; bhf3s which aie veiy usefid to the country besides those already 
mehtioued aboveas parSaUy epr they ought to be protected, 
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except for scientific purposes. Parents and school teachers 
should instruct their children and pupils not to molest these 
useful birds during the breeding season, or to destroy their 
nests for the mania of collecting their eggs or young. There 
are the museums, where local and foreign collections are repre¬ 
sented for instruction, free to public inspection ; and if the New 
Zealand birds are not protected, or insectivorous birds imported, 
the country will suffer and the beautiful forests will only resound 
with the humming of insects, instead of the melodious songs of 
the feathered inhabitants. Already several species have dis¬ 
appeared from the mainland, especi^ly on the northern portion 
of the North Island, or are extremely rare, such as Pogonornis 
dnctat Stich-bird (Tiora ); Anthomis melanura, Bell-bird {Kori- 
mako) ; Onhonyx alhicilla^ White-head {Popokatea) ; Petroica 
longipes. Wood-robin [Totowai) ; Petroica (Toitoi) ; Pied Tit 
{Meromero) ; Creadion caruncidatus^ Saddle-back {Tieke) ; 
Tumagra Kectori^ North Island Thrush (Piopio ); Stnngops 
(Kakapo ); Gotumix novx-zealandioe^ Quail ; Athene albifacies^ 
Laughing Owl {Whekau). 

HAnovoiT VA 0 ANS.—Kingfisher 

This bird is very useful in destroying insects. It is very 
interesting to watch this bird in the meeding season, when 
boring its holes in rotten trees, which is aoiromplished with 
the bill, sitting on an opposite tree and darting at the place 
where it is intent on boring a hole, splint by splint, till he gets 
tired, when his mate begins to work. I saw them sometimes 
striking at a tree with such force that they got stuck, and had to 
twist about to extricate the bill. Near the nest they are very 
spiteful; anything passing the tree they dart at, and, owing to 
this habit, 4iey sometimes kill young ducks or chickens if their 
nests are near a farm-house. I saw even dogs and oats with 
an eye destroyed by the Kingfisher’s dart. I found their nests 
often several miles inland, awa.y from any creeks or rivers, but 
during the winter they inhabit the seashore. 

MELmsitciDiE.—Honey-eaters. 

There are three species in New Zeyand. Every old settler 
will remember the clear notes of the Bell-bird {Anthomis meld- 
mtra)f or the mocking of iheTui (Prosthemadera novm-zealandm). 
These birds are very useful, as they destroy numbers of insects 
during the breeding season. 

Xenious. —Wren, two species. . 

These birds, which are becoming very rare, live entirely on 
insects ; also Acanthidttcty Eifieman which I savr 

from early morning until late at night, chmbing up and down 
feees w investigating every crevice for insects, 
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Obthontx.—^N ew Zealand Canary, two species (Popokatea). 

These birds live mostly on insectivorous food. 

Sphbn<ea.oits.—S wamp-bird, two species [Eotata). 

When passing a swamp one will often hear a peculiar 
whistle, and very soon these inquisitive birds come so near, that 
it could be sometimes caught with the hand, were it not so cun¬ 
ning in secreting itself in the rushes. They live mostly on insects. 

G-erygone. —Warbler, three species {Riroriro). 

They are insectivorous birds, their thrilling notes and artistic 
nest are well known. 

Peteoica. —New Zealand Eobin. 

The five species of Petroica (New Zealand Eobins) live 
entirely on insects; they are very tame birds. I had them 
several times sitting on the barrel of my gun when watching 
other birds, or picking up insects at my feet when digging, or 
chopping wood. The song is very melodious, especially that of 
Petroica longipes (North Island Wood Eobin). 

Anthus nov^-zealandi®, —Ground Lark {Pihoihoi). 

This bird lives mostly on insects, also the two species of 
Tumdgra (Thrush), which are getting very rare. 

EHipmxJBA.—Fantail (Piwakawaka). 

. Everyone admires the two species of these fly-catchers, and 
their graceful evolutions in catching their prey, in the act : 
of which, a snap of the bih can be distinctly heard. 0)e 
the West Coast Sounds, where the sandflies are in myriads, 

I saw in the little clearing near the hut as many as twenty of 
these fly-catchers in pursuit of sandflies, from early mom till late 
at night. 

GiiAUcopis.—Crow, two species (Koktko). 

These birds feed mostly on berries and young leaves; their 
notes are very melodious, similar to those of a flute. In the pair¬ 
ing season, the movements of the male are most amusing, with 
spread wings and tail, and outstretched neck, performing most 
extraordinary evolutions similar to dancing. 
03 ^Ai>ioN,----Saddlehack, two species (iW/p^i). : 

They are very useful in destroying insects, picking them out 
of rotten wood and between the bark, similar to the Wood¬ 
pecker; they also suck honey out of the blossoms. 
Het^eralocha.-—H uiaiv 

■'CnotrijD^.---$wo species'.; 

They lay thbir eggs in the nests of the Robins or WarblerSi 
whi^ ImTe tb ^Beot insects from early mom till late at night to 
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appease the hunger of their foster offspring. These Cuckoos live 
entirely on insects. 

Carpophaga nov^-zealandi^. —Wood Pigeon (Kuku), 

This pretty bird is getting scarcer every year, and is esteemed 
for its delicious flesh; it feeds on berries and young leaves. 

Apteryx. —Ki'Vii. 

The four species, which are getting very rare, especially 
Apteryx australis and A, haastii, as they have no defence against 
their numerous enemies, except by running and hiding in 
burrows. Their food consists of various insects and berries. 
The Waders. 

All the Waders—such as CharadHadcE, Hmmatopi, Limicola^ 
Tringuy Gallinago, etc., which form a numerous family, there being 
twenty-two species in New Zealand—are esteemed for food when 
in season. Their food consists of Crustacea and Mollusca, 

EAiiLiD-aB.—Land-rails, five species. 

ANATiDiE.—Ducks, nine species. 

These are all useful for their flesh, down, and feathers. 
Their food consists of different plants, seeds, grass, growing in 
the water or on the edges; also of insects and vermin of all kinds 
which they can overpower. 

If the insectivorous birds are not protected, the result will 
be disastrous, as I have seen on several occasions during my 
travels. On a first visit to a cei-tain district everything 
looked nice and green, but on visiting six weeks later the same 
place, I was astonished to see only patches of sward here and 
there, and thousands of caterpillars, which destroyed the vegeta¬ 
tion. In another place, besides the destruction of vegetation, 
the paper and paint on the walls in the house, even blankets 
and clothes, were gnawed by crickets. The numerous dogs, 
and even cats, of itinerant travellers and Natives, let at 
large, (the poor brutes often being obliged to procure their 
own subsistence, and sometimes being abandoned,) become wild, 
and prey on bhds; but if stoats, ferrets, weasels, mongoose, 
and cats are turned out to destroy rabbits, it will be difficult 
to protect the birds, as these creatures destroy them, especially 
ground birds, such as kiwis, kakapos, wrens; and many other of 
these interesting birds peculiar to New Zealand must dis¬ 
appear, even from the solitudes. It should be remembered that 
some of these animals prefer their abode near a habitation, 
where they make much havoc amongst poultry, as they just kill 
as many as they can get hold Of, without eating them. In 
the Old Country, I remember as many as over twenty fowls 
in one night were destroyed, and the eggs taken away from the 
brood hens, which were killed first; and in Austria we destroy 
these animals at every opportunity. They are very cunning, 
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and will not take poison while they can get live prey. Babbits 
are much easier destroyed by shooting, netting, or bagging 
with ferrets, when the land becomes more closely settled. I 
feel sorry that in this colony there is not more interest taken in 
nature and its resources; I do not mean that people should 
follow it as a pursuit, but more as a recreation, in leisure time. 
Through the extermination of forests, birds are forced to dis¬ 
appear ; and it is a waste of timber, where the soil is too poor 
for agriculture and pasture, to burn and destroy the young 
trees for the purpose of getting a few large ones, or kauri gum, 
all of which might be secured without this wanton destruction, 
and thus save the bush and its useful inhabitants, of which we 
could learn a great deal by observation. 

Looking at the building of nests, how artistically some are 
made, as that of the Gerygone (Warblers), through which 
rain cannot penetrate! When building, the male of most 
birds carries the material, and the female builds the nest; 
and if not contented they pull it to pieces, and begin 
afresh. In hatching they assist each other, and as soon 
as the young are out of the eggs, the parents show 
great pleasure and anxiety. From sunrise to sunset they 
collect insects to feed their brood, and they destroy a vast 
number in a single day. Then, their language: each sound has 
a different meaning. When the young in the nest chirpi 
hearing the warning sound from their parents, they are ■ 
immefiately quiet; and when out of the nest, at the approach 
of danger, the old birds hide their young, which remain quiet 
and still till the parents decoy their enemies away. I noticed 
this'to be often the case with Anthornis (Bell-bird). When 
the young are able to feed, the parents show them how to 
procure food. Birds of prey take their young, and teach them 
various evolutions in the air, how to swoop on their prey, 
and make them very precautions against enemies. I saw old 
birds oflien punishing their young, if they did not listen to their 
eaU. Insectivorous birds show their young how to procure 
insects, by investigating every crevice, turning over refuse on 
the ground to procure grubs, or picking them out of rotten 
wood. As soon , as the young are old enough, they have to 
look out for themselves. They all have to work for their 
e^astehce, and are not selfish. I saw, often, over a hundred 
birds, of ibur or five different species, feeding together, and very 
seldom noticed one deprive another of ^i^^ In conelusipn, 

i should respectfully urge the necessity of effort to preserve the 
fisofol birds of New Ze^an which are of so much importance 
to the , colony if this paper is the means of inducmg 
fh to interest hhnself in that direction, I shall be *weU 
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Ast. XIX .—Notes on the Habits of some New Zealand Birds, 
By A. Eeisohek, P.L.S. ; communicated by Professor 
Pabker. 

\Bead before the Otago Institute^ llt^ August, 1885.] 
OcYDBOMUs Fusous, Dttbus .—Black Wood-ben (Weka), 

I observed this bird during my stay at the West Coast Sounds, 
in 1884. I saw them mostly at dusk, roaming about stony river 
beds, seeking food; the numerous dead trees, which are swept 
down along the banks by floods, affording them hiding places. 
I have also seen them on the seashore, picking up mussels, 
crabs, &c., and on the mountains, as high as 3,000 feet above 
sea-level, but scarce. During the day, they conceal themselves 
under roots and in hollow trees, their hiding places having 
generally two or three entrances, so that in case of disturbance 
they can easily escape. I was amused once at seeing my dog 
vigilantly at a burrow, while the wood-hen was quietly 
stealing away. On the dog pursuing her, she dodged him in 
the coolest manner for nearly a quarter of an hour, by going 
imder the trees, and always taking care to keep on the opposite 
side jBrom that on which he was; but on my coming to the 
dog’s assistance, she gave a shrill whistle, and ran quickly 
away. When undisturbed, these birds are very bold and tame. 

I always make it a rule not to shoot or molest birds near 
my camp, so as to observe them, and listen to their sweet 
songs. At Dusky Sound, a shining black wood-hen came every 
morning and evening to my camp in the gorge, utteiung a shrill 
whistle of one note, and, on my throwing her a piece of biscuit, 
she would pick it up, throwing it on the ground till it broke, 
and then eat it. She became so tame that she would walk 
round the dog, and come into the tent; and on a second visit to 
this camp, I found she still haunted the place. On the 25th 
April, at daylight, I was awakened by a noise, and, on looking 
up, saw one of these birds amusing itself with my slippers, 
but on my moving she retired. On the 2lBt August, early 
iu the morning, I shot a specimen, which never moved when 
picked up. I tied a string round its legs, and hung it xip, 
intending to skin it after breakfest; but on going to do so, 
to my astonishment the bird had disappeared. I sent the 
dog to find it, but he could not. On the 24th, I let the dog 
loose for a run. He went into the bush, and returned with a 
live wood-hen, which I found on skixming so riddled with shot, 
that I thought it wonderful it could have survived. On the 
27th, I went late in the evening along the left side of the Sound 
to observe nocturnal birds. About fifty yards firom shore^ I 
sa^ a bi|*d swimming, which I shot at, and my dog immediately 
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swam after, but on bis approach it dived rapidly, coming always 
nearer the land, the dog being so close that I could not fire 
again. The bird managed to get ashore, and ran swiftly into 
the bush, the dog following; but in a short time he returned 
with a black wood-hen, which, on skinning next morning, I 
saw had a number of shot in the neck and body. I was 
surprised at these birds being such expert swimmers and divers. 
Sometimes they followed me long distances to the camp, and 
carried everything they could manage, such as spoons, knives, 
candles, etc., away, if I forgot to seoine everything well. In 
September, during a severe thunder and snow storm, one of 
the black wood-hens actually came into the hut where I was 
working, to take shelter, and it stayed a considerable time. 

The breeding season, Mr. Docherty told me, is in January, 
when they lay from two to three eggs. I saw in April two 
females, with three young birds each, fully feathered. They 
were duller in plumage and smaller in size than the parents. 
Male and female do not differ in plumage, but there is a. slight 
difference in size, the latter being smaller. These birds vary 
much in plumage, but jet-black ones are rare. They come 
out from their hiding places in the evening, or on dull days, 
when one can hear theii* melancholy whistle, consisting of three 
notes, 0 , especially before bad weather. Their move¬ 
ments are very quiet. They scratch with their legs, and pick 
with their bill in rotten wood or earth for insects, in a similar 
manner to the domestic fowls. They also prey on rats, young 
birds and their eggs, then lizards, fish, Crustacea, and berries. 
These, with shells and small stones for digestion, I have found 
in their crops. I never saw these birds using their wings. 
When skinned they make delicious broth, also their meat is 
good to eat. I procured specimens. 

Guaucopis oiNEaBA, Orange-wattled Grow [Kokako). 

This species represents, in the South Island, the Glaiicopis 
mhom of the North; but the plumage is a Jittie lighter, a 
light slate color'; and one-half of the wattle orange, the other, 
dark blue. The wattles of the young birds are smaller and 
much lighter. This bird haunts open places with low scrub. 
When I was on the West Coast, South Island, in 1877,1 saw 
this bird oh Arthur’s Pass, about 8,000 feet above the sea^level, 
sitting on a stone a few feet in front of me. In January, 1878, 
on Mount Alexander, about 2,000 feet above the sea-level, I met 
it everywhere,: hopping veay swiftly amongst low scrub and 
stones. I also found it on the ranges on the left bank of the 
; Teremakau ^ Biver, but hot so frequently, as they have a 
l^efermce fOT certain localities. The shepherds have told me 
i^t these bfr^^ down to the lowlands daring severe 
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DuiiHg my research in 1884, at the West Coast, South 
Island, I did not find these birds so plentiful. I saw them here 
near the sea shore, also up on the high ranges, especially on 
the outskirts of the foi’ests, roaming about in pairs, and ? , 
or with their brood, generally three in number. They are very 
tame, but, when disturbed, are adepts in the art of hiding, either 
under a hmb in the fork of a tree, or between thick leaves. On 
one occasion, I observed a pair 'of these birds at Dusky Sound. 
One I shot; and, not noticing the other go away, I waited, and 
presently saw its head peeping out from behind the limb of a 
tree, then drawing it back; and, repeating this action several 
times, it eventually hopped out on the branch, looked about, 
and, noticing me, went away very quickly. The movements of 
this bird are exceedingly quick; but, from the construction of 
the wings, it is not able to fly far, and that only when in 
extremities. Male and female are inseparable; the male utters 
a very sweet whistle, consisting of six notes, as “ te, to, ta, iu, 
tu, tti ” ; the call of the female is composed of five, as “ te, a, 
iu, tu, tu.” At a distance it very much resembles the sound of 
the flute. At Milford Sound, in October, 1884, I shot a crow, 
and then concealed myself until its mate appeared, which it did 
in a very short time; and, to my astonishment, instead of flying 
away when it saw me, the poor thing went to its dead 
companion, hopping around and calling, evidently in a great 
state of agitation. I felt so much for this bird, that I was very 
sorry I had shot its mate, and let it go. The pairing, season 
begins in October, when the male makes extraordinary 
evolutions before the female, similar to the European Wood 
Grouse {Tetrao urogallus). He bows his head about, spreads his 
wings, and erects find spreads his tail, making at the same time 
a gurgling noise. They build their nests in thick scrub, not far 
from the ground, of twigs and moss. In the -beginning of 
December the female lays from two to three eggs. Mr. 
Docherty and Mr. Sutherland told me that they have found 
their eggs in December and January. The young birds are fuU^ 
grown in May, but they remain with their parents until the 
pairing season. The scarcity of these birds near habitations is 
due to their confidence, through which they often fall a prey to 
cats and men, which are their worst enemies. They are rather 
dry for eating. Their food consists of benies and youug leaves, 
which I have found in their crops. I procured specimens. 
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Art. XX.— Obsm'vatiom on Sphenodon punotatnm, Fringe-hack 
Lizard [Tuatara). 

By A. Eeisohek, F.L.S. 

[Bead before the Auckland Institute^ 21s« Sej^terdber^ 1885.) 

On this remarkable lizard I have already written and forwarded 
a paper to Dr. Julius von Haast, F.E.S., etc., which he read 
before the Philosophical Institute, Christchurch. (See “ Trans. 
N.Z. Inst./* vol. xiv., 1881.) Since then I have had many 
farther opportunities of observing them on various islands off 
the coast of New Zealand, 

On the Morotiri Islands, I found them common, in burrows 
by themselves, but oftener with the Proeellaridm, On my first 
visit to Taranga Island, in 1880, I searched the southern and 
western portions without seeing a single specimen; and I also 
searched Hauturu Island in the same year, with a similar 
result. On my second visit to Taranga Island, when searching 
the rest of that island, at the north-eastern portion, my dog 
set at a small burrow, and on examining it, I found a fine 
specimen of Tuatara. Afterwards, at the same place, I examined 
a number of burrows, so small that Procellaridm could not enter. 
Some had a small chamber, others none; but I never found 
more that one lizard in each. The entrance measured from 
S inches in diameter, the burrow from 2 feet to 4 feet long^'v T^ 
must have excavated these burrows, as they were 
different in form from those in which the birds are found asso¬ 
ciated with them. These lizards vary in colour from those on 
the Morotiri Islands, being a more greenish grey, with light 
spots, as I have a similar specimen here for examination. I 
think Dr. W. BuUer, F.E.S., described it as Ginteri. I long 
since maintained that these lizards burrow, when others ex¬ 
pressed doubts about it; but during five years* observation, I 
found many proofs, which have fully confirmed my first descrip¬ 
tion ; even in confinement, in rhy possession, they burrow; and 
Professor Thomas has a number for observation, which burrow 
even in stiff clay. 

A remarkable fact in connection with these lizards is, that 
bn aH the larger islands they live principally on insectivorous 
f6od,auChas beetles, grxihs,wetas, grasshoppers, flies, etc., which 
I found bn dis^<2^ting. They are thus very useful in destroying 
these vermin, and it is a pity that they are extinct on the main¬ 
land. A. Grainger, Esq., had a nearly a year in his 

garden, which made her abode under the aviary, coming out at 
nighty in search of food. I never found any remains of birds, 
on dissecting on the larger islands, living in the 

f burrow v®h and their eggs, I think where 



Eeischek.— 0» Sphenodon punctatum. 109 

msectivorous food is plentiful, which they prefer even in confine¬ 
ment, they will not prey on birds. 

On my visit to Earewa Island, at the beginning of this 
year, with Professors Parker and, Thomas, I saw many young 
birds with their heads off. Professor Thomas got one of these 
Ikards with a bird in its mouth, and I followed one which had 
a bird of considerable size in its mouth; it tried to escape in a 
burrow, but got stuck at the entrance. They catch the bird by 
its head, and then chew until it is devoured. My opinion is that, 
as this island is so small,^ and these lizards so numerous, this 
is the reason they prey upon birds. They live there along with 
Puffinus hrevicauduSj on which, though it is a digression, you will 
allow me to make a few remarks. This species of Puffin is 
numerous on Earewa during the breeding season. In the day¬ 
time only single specimens, and their young, remain on the 
island, but in the evening we saw flocks of thousands of these birds 
circling round the camp. They seemed rather surprised to find 
a solitary habitation occupied. After sunset they settled on the 
ground, in some places so thickly that one could hardly walk 
ipthout treadiug on them; instead of going out of the way, they 
defended themselves by biting, they even came into our tent, 
and we were obliged to throw them out and shut it up; then 
they burrowed in underneath. When preparing tea, one gentle¬ 
man had to watch and keep them off the fire, and, when frying 
fish, they actually walked through the frying-pan. The variety 
of their vocal powers was most amusing, and when they joined 
in chorus it was deafening. One night I went into the bush 
with a light for the purpose of observation: a whole flock of 
these birds flew at me and knocked the light out of my hand; I 
did not allow my dog to touch them; they went on his back, 
walked over him, and sat alongside of him. These birds are 
very vicious when molested. Leaving Earewa and coming back 
to Hauturu Island, on my second and seasonal researches, I 
examined the whole island; on the eastern part I found a few 
Tuatarm^ but they are very rare. These lizards differ from the 
common Tuatam, in colour, form, scales, and touch of the skin. 

The colour of the common Tuatara (Sphenodon punctatum) is: 
top of head, upper part, and sides, from dark to greenish ^ey, 
spotted with greyish white; throat, slate grey; abdomen, greyish 
white ; the claws are tinged with yellowish green. The crest on 
the nape and back is very prominent, the spines are softer and 
flat in form, the scales and skin are coarse to the touch. The 
size is according to the age, from 3 inches to 2 feet long ; the 
head 2*5 inches in length, 1*25 in width; the front leg, 3*5 to the 
tipof toe; hind leg, 4*5. The brick-red variety, which I found on 
Hauturu Island: colour, top of the head, back, and sides, light 
brich-red with brown bars; an elongated brown band on each 
side of the neck ; and over the chest, throat, sides- of the face^ 
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light grey, with seven rows of light dots; abdomen, fawn colour; 
a yellowish green ring round the eyes. The crest on the nape and 
back is small, the spiues are small and round, the scales on the 
skin fine and soft to the touch. Measurement of adult: 1 foot 
5 inches, total length; length of head, 2-5; width, 1 inch ; 
front leg to the tip of toe, 3 inches ; hind leg the same. It may 
be that this variety does not deserve to. be ranked as a distinct 
species from the common Tuatara^ but at the same time I think 
it a very well-marked local form, which has probably arisen 
during long isolation on Hautoii Island. In many respects 
this variety seems most distinct fi‘om the common Tnatara, the 
crest both on the nape and the back are much finer, the separate 
spines are round, not gently flattened as on the common species. 
The form of the head is more of an oval shape, the scales, in¬ 
cluding those at the sides of the body, are smaller, and softer to 
the touch, the colour markings are decidedly different from the 
common Tuatara, The difference in colour might be due to the 
lighter character of the soil on which they live, as I have often 
found with animals and bhds. 

Here I have a series of specimens for observation, which 
Professor Thomas, P.L.8., T. Oheeseman, F.L.8., and I, have 
examined carefully. These gentlemen agree with me in the 
general tenor of these remarks. 


Aet. Notes on the Habits of the Pdecat, Ferret, Mongoose, 

Stoat, and Weasel. By A. Eeischek, F.L.S. 

[Bead before the Auckland Institute, ZQth November, 1885.] 
PuTOKius PUTORius,—Polecat. 

This animal is common in Europe, except North Eussia and 
Lapland, and is found in Siberia, Kamtschatka, and Tartary. 
It frequents mountains, forests, plains, and settlements; and 
makes a comfortable nest of grass, moss, leaves, &c., in hollow 
trees, or under the roots ; between rocks, thick scrub, or in 
burrows, which they excavate if unable to find any already 
available.: In severe winters they come near settlements, where 
they take up their abode in hay or straw stacks, stone walls, or 
some unmolested places about farm-houses, where they make 
great havoc amongst the poultry and eggs; and in Austria a 
reward is offered fo? their destimcti^ They destroy all the 
smaE animals and birds which they are able to overpower, and 
are even dangerous to childr^^ 

. ^ Where they are numerous, on one 

vqocasiph when I w ofit hunting, I disturbed a hiding-place of 
these animals amongst the rocks, from which four came out. 
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kni, instead of attempting to escape, they defended themselves 
in a most plucky and aggressive manner, by biting at my boots 
and stick, until I had destroyed the last. Their movements are 
active, and they are good climbers, swimmers, and divers. The 
female, after a period of two months, brings forth from three to 
six young, which are full-grown in about four months. 

PuTOEius puEO. —Ferret. 

These animals belong to the same class as the former, but 
are smaller in size and more delicate in organisation, and cannot 
stand cold chmates. They were reared in confinement in 
ancient times, and are mentioned by Pliny. They are now used 
for destroying rabbits and rats ; but they are almost as destruc¬ 
tive as their ally the polecat to small animals, birds and their 
eggs. They increase rapidly, having from four to eight young 
at a time. 

Herpestes ichneumon. —Mongoose (Pharoahan Eat). 

These animals are useful in destroying snakes and vermin, 
but are very destructive to domestic and wild birds and their 
eggs, besides killing animals much larger than themselves 
through their cunning and activity. They destroy more than 
they eat, in most cases merely sucking the blood and devouring 
the brain. The Arabs and Egyptians hunt and destroy them at 
every opportunity. They are common in Africa, Egypt, and 
Barbary, inhabiting the lowlands, and generally near rivers, 
where they conceal themselves in buiTOWS or thick undergrowth, 
from which they watch for their prey. There are several 
varieties and species belonging to this genus, whose habits are 
similar to the species akeady described. 

Mustela erminea.— Stoat, or Large Weasel. 

This animal when full grown is about 14 inches in length, 
with a very slender body and short legs. The colour in summer 
is a reddish brown; throat, under-part, and inside the legs, 
white. In winter it changes to white, except the black brush 
on the tail. I have shot, on several occasions, piebald and 
spotted ones. They are very active, day and night; are expert 
in climbing, swimming, and even diving. Pursuing their prey 
stealthily, they make a final spriug to secure it. I do not know 
any animal pluckier or more vicious than these: they attack 
and overpower animals three times their own size. If one 
cannot master its prey, on its making a hissing noise others 
come to its assistance to conquer the victim, biting at its throat 
till it succumbs. They even attack children, if they interfere 
with them. They are useful in destroying rats and mice, but do 
great harm amongst poultry, small animals, birds and their 
eggs. I know cases where they kfiled every fowl about the 
house, and pigeon XU the cots, in one night. 
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These animals inhabit plains, mountains, and forests, hiding 
in burrows or under stones or in thick hedges; and I also found 
them in farm-houses, where they had a dry place of conceal¬ 
ment, and where they make a nest of grass and moss to sleep. 

In the month of June, in Austria, the female brings forth 
aftier five weeks firom four to eight young, which she protects 
with great bravery. The family stay together till the winter. 

Mustela. vuLaABis. —Common Weasel. 

This pretty little animal has the same habits and habitats as 
its ally the stoat, and is not behind it in bloodthirstiness. If 
the larger carnivorous animals were as courageous and vicious 
as these, they would soon reduce materially the limits of animal 
life. 


Aet. XXII .—The Protection of Native Birds. 

By Huoh Maktin. 

[Bead before the Nelson Philosophical Society ^ ^nd March, 1885.] 

Bmns peculiar to New Zealand that should be preserved in 
island reserves:— 

A.— Bieds inhabiting- the Mainlani). 

4. Athene alhifacm. —Whefcau, Laughing Owl, Sdhth 
Island, and Eaimanawa Eange in North Island. 

Fogonomis dncta. —Hdii, Matakiore, Stitchbird. North 
Island. 

10. Prosthemadera novm-zealandice. —-Tui. Both Islands; also, 
Auckland and Chatham Islands. 

Xi. Anthornis melamvra.—Koxmidko. Both Islands, and 
Auckland Islands. Bare in many parts. 

82. Tumagra crassimim.—Piopio, Southern Thrush. South 
Island, Now rare, and in many parts extinct. 

33. 7/A«cfon."--Piopio, Northern Thrush. Southern part of 
North Island. 

Qlaucopis wUeoni. —Kokako, Blue-wattled Crow. North 
Island, Very: irregular in distribution. 

88. —Kokako, Orange-wattled Crow. South 

Island. Very irregular in distribution. 

iO. Creadion earuncnlatus. — Tieke, Saddle-back. Both 
Islands. Plight feeble. 

/41. Bderahclia m —Huia. South part of North 

Island, in Euahine, Tararua^ and Eimutaka Eanges. 

42. Sifingops; hdbrdpUlm* — Kakapo. Both Islands and 
iChatham Islands. Incstpable of flight. Very rare. 

Nestor imridiomm^ Botih Islands* 



Maktix. —'the Prutertmn <{f Satire th'rd^. 


US 


49. Sestor notahilis. —Kea. South Island, in Alpine regions. 

52. CarpophtKja noveB-zealandicB. — Kereru, Kuku, Pigeou. 
Both Islands, and Chatham Islands. 

54. Apteryx mantelli .—Northern Kiwi. 

56. A. oivenL —Grey Kiwi. Both Islands. 

55. A, australis. —Southern Kiwi. 

57. A. haasti, —Eoaroa, Kiwi, Karuai. South Island, in 
Alpine regions. 

85. Ocydronnis earlL —Weka, Northern Wood-hen. 

86. 0. australis. —Weka, Southern Wood-hen. 

87. O. fuscus .—^Black Weka. West Coast of South Island. 

88. 0. brachypterus .—South Island. 

93. Ortygometra affink. —Koitareke, Water Crake. Both 
Islands. Extremely rare everywhere, 

95. Notornis mantellL — Takahe ,* Moho. Resolution and 
Secretary Islands; and at Barepateh, between Maruia and 
Upokororo Rivers, east of Lake Te Anau. 

98. Casarca variegata. —Putangitangi, Paradise Duck. Both 
Islands. 

100. Anas chlorotis, —Pateke, Brown Duck. Both Islands 
and Chatham Islands. A very indifferent flier. 

102. RhynchaspiB variegata, —Kuruwhengi, Shoveller. Both 
Islands and Chatham Islands. Nowhere common. 

103. Hymenolaimus malacorhynchns, — Whio, Blue Duck. 
Both Islands. 

104. Fuligula nova-zealandia. —Papango, Scaup, Black Teal, 
Both Islands. Flight very feeble. 

108. Podieeps rufipectus, — Totoldpio, Dabchick. Both 
Islands. 

B.—Birds pecuuae to the Off Islands. 

12. Aiitharnismelanocephala. —Korimako. Chatham Islands. 

SB, Oallinago auckla 7 idica. —Snipe. Auckland Islands. 

, 89. Oahahis f Balias) nwdestus ,—Mangere Islands, Chatham 
Islands. 

91. Ealkis dieffenhachii, —Moeriki. Chatham Islands. Ex¬ 
tremely rare, if not extinct. Perhaps identical with No. 89. 

92. Rallus h*achipiis ,—Auckland Islands. 

106. Mergus australis,—Mexgmsex. Auckland Islands. The 
only known Merganser in the Southeni Hemisphere. 

Cnemiornis calcitrans, —Tarepo. (Kaimanawa Range ?) 

A large bird is mentioned in the Transactions of the N* Z, 
Institute by, I believe, Mr. T, Cockbum Hood, as having been 
killed by a settler’s dogs; which bird, if I remember rightly, 
was supposed by the writer to be a Tarepo. 



114 


Tramactiom, — 2oobgy. 

The birds that most need preservation may be included 
under the following heads :— 

1. Bare birds, and those that are decreasing rapidly: e.g,^ 
No. 4, Wbekau; 32-8, Thrushes; 42, Kakapo; 54-7, Kiwis; 
98, Water Crake ; 95, Takahe ; 102, Shoveller Duck. 

2. Birds of local habitat, and those of irregular distribution: 
e.g., Nos. 37-8, Kokako; 41, Huia; and those peculiar to the 
Auckland and Chatham Islands. 

8. Birds that are incapable of flight, or whose flight is 
feeble : e,g,y No. 40, Saddle-back; 85-8, Weka; 100, Brown 
Duck; 104, Scaup. 

As may be seen, these divisions run into one another, and 
include almost all the peculiar species enumerated here. 

I have included the Kea, as I think it would be possible to 
preserve it in certain islands, such as the Aucklands, where it 
would be harmless, and useful to man. The Kaka, Pigeon, 
Paradise Duck, Brown Duck, Shoveller, Blue Duck, and Scaup, 
being peculiar to New Zealand, and also valuable game birds, 
merit preservation, even though abundant. 

The thirty-six peculiar species of birds named in the above 
list are, of those enumerated in the “ Handbook of the Birds of 
New Zealand, 1882,” all that I believe it to be at once prao- 
^ tioable and desirable to preserve in island reserves. I should 
have omitted the birds peculiar to the Auckland Islands, as 
being, from the nature of their habitat, in no danger of extinc¬ 
tion, had I been certain that these islands are uninhabited, or 
likely to remain so. I omit the native Quail, as being probably^ 
extinct; but even if it still surm^es, the time and money that 
might be spent on it would be better employed in procuring 
specimens of the Takahe and other peculiarly New Zealand forms. 

On the necessity of mimediate and e&ctiial measures for 
the preservation of ail rare ground-birds, such as the Kiwis 
and Kakapo, I needly hardly remark; but two species, the 
Takahe and Tarepo {Cnemiornis), deserve particular 

notice. The Takahe measures 25 inches in length, the Tarepo, 
at least 5 feet in height; so that they are well worth preserving 
from any point of view. Generally speaking, experience proves 
that no one will refrain from killing any rare or strange bird, 
unless it can be made more to their interest to do so. As, with 
very few exceptions, rare birds, such as these, are always killed 
by the bird-huntei'S, miners, and others living in the back 
country, who alone have opportunities to obtain them, I w'ould 
submit the following (especially to prevent their destruction), as 
being the only .effectual means for obtaining live specimens of 
these and other rare ;, bfrds ;—a premium slipuld be offered, in 
addition to whatever bthe means may be employed, for all spe¬ 
cimens that can be procured of the rarer birds, especially of the 
wingless ones, payable, only on the reception of the birds alive and 
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in good condition; the highest sum being offered for the largest 
species of birds. The same should also be offered for the discovery 
of new species, in order to save them from extinction. I 
suggest this in the belief that, if acted on without delay, it will 
ensure the preservation of various birds that otherwise will be 
lost; and particularly that, besides .being in the end the cheapest 
as well as the most effectual way to procure the rarer siDecies, 
(beiug made known to all throughout those parts where such 
birds do or may exist,) it is the only way to save the Takahe and 
other large birds, which would in every way be well worth 
all it might cost to preserve them. As there must be some 
delay in establishing reseiwes, it would perhaps be well for 
immediate measures to be taken to procure rare wingless 
birds, (lest when the reserves are ready it may be too late 
to procure them,) keeping them in confinement, under as natural 
conditions as possible. By the time the birds have been 
obtained the reserves should be ready for them. Very rare 
birds, such as the Takahe, should, however, be kept under 
special supervision (in islands), at least until they become 
abundant. 

In regard to the nature of bird reserves, there can be no 
doubt but that islands isolated by the sea are most suitable for 
that purpose, as will appear from a consideration of the follow¬ 
ing points: The objects to be gained being the preservation and 
increase of curious and useful birds, to obtain this result it is 
obvious that they should be as much as is possible protected 
against the ravages of beasts of prey. 

The beasts to which the destmetiou of the indigenous birds 
is chiefly due, are the rat, cat, dog, and pig, to 'which must now 
be added tlie ferret, stoat, weasel, and mongoose; and were 
it not for their ravages, it is not improbable that many birds 
now rare would be comparatively abundant, and that very few 
would be in imminent danger of extinction. As it is, any scheme 
for the preservation of native birds must provide against their 
intrusion into the bird reserves. 

Granting that it is possible to effectually fence out dogs and 
pigs, there yet remain other beasts that are even more 
destructive, and which it is practically impossible to keep out 
by any artificial barriers. The rat, it is tnte, is everywhere, 
but, as I have elsewhere observed, it would be kept under in 
island reserves by the owls and wekas, there being only the 
natural increase to contend against, the water being an effectual 
barrier against the ingress of more, save by the agency of man ; 
whereas on the mainland there can be no such protection. 
SiiBiiariy, the water would bar the ingresa of cats, weasels, and 
ichneumons, which could not be done otherwise, except at the 
expenditure of ve^ much time and money; ' Islands, on the 
other hand, have in their favour both economy and afflciency^ 
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such as cannot be attained otherwise, besides tlie saving of 
time, which is of great importance. In regard to Resolution 
and Secretary Islands, there are three possible faults in them, 
which would impair or nullify their value for reserves: 1st, 
their roughness and size may preclude the exercise of due 
supervision over them; 2nd, their shores may be too close to 
that of the mainland, so that they may not have a sufficient 
breadth of water to keep out noxious beasts; 8rd, pigs, dogs, or 
cats may have run wild in them. This seems the strongest 
objection that could be raised, and would be conclusive against 
the choice of them for reserves; but the two former might 
be overcome. Apart from this last objection, these islands are 
peculiarly suitable for birds, such as!'pigeons, kakas, ducks, 
and particularly kiwis, that require a wide range. I have 
omitted certain sea-fowl from the foregoing list, as they%6uld 
he better protected throughout New Zealand against all ex¬ 
cessive and wanton destruction, particularly in the breeding 
places. The birds referred to are the Penguins, Puffins 
(Shea7ncaters)t Gannet, and some species of Petrel. 

Protection for these birds is desirable, because, like the 
Fulmar, Guillemot, and other sea-bii*ds of the British Islands, 
they are of value for then flesh, skins, feathers, and eggs. The 
Penguins, some of which are peculiar to Campbell and Macquarie 
Islands, may be taken as the southern representatives of the 
Auks,' one species (167, Aptenodytes pmnantii), being comparable 
in size to the Great Auk (Alca hnpemiu), which was formerly ex¬ 
tremely abundant in the North Atlantic, but is now believed to be 
extinct, having been extirpated for the sake of its flesh and eggs. 

I have not disregarded the possible change involved in the 
removal of birds from the mainland to islands, having indicated in 
a previous paper several points bearing on this question. These, 
however, may all be said to be reducible to one, that of tbe 
vegetation; and if this is in character and luxuriance like that 
of the parts from whence the bii'ds are taken, there would pro¬ 
bably be no further, di^culty. 

The presence or absence of various birds, named in this list, 
would be a good test of their fitness for this purpose. I may men¬ 
tion some reasons for preserving indigencus birds, to show that 
this is not a question of sentiment only. They are as follows 

First, the preservation of the birds under conditions that will 
enable their habits to be studied, as could not otherwise be done. 

Second, the increase of rare Wds, so as to enable museums, 
etc*, that could not otherwise obtain them, to be supplied with 
specimens. This use of reserves would have to be guarded with 
extreme caie to prevent any abuse of it, lest any bhds should be 
unduly reduced in numbers or exterminated thereby. 

Third, the preservation of birds that are useful, as game, or 
iapable of domestioat^^^^ particTilarly such as the Takahe, which 



MAKTI^^— Proteetkn of Native Birdn, 117 

are extremely rare, and must without it become extinct. Many 
native birds, though but little regarded here, would be valued in 
other countries, having much more to recommend them than 
sundry English ones that have been introduced. It will, of 
course, be necessary to take precautions against trespassing and 
poaching, the worst poachers being the professional bird-collec¬ 
tors, (who are doing their best at present tp exterminate the 
Kiwi,) sealers, and whalers. All birds being strictly preserved, 
except where over-abundant or otherwise detrimental to the 
increase of those which it is especially desired to preserve, the 
reserves would serve as refuges to many sea and shore birds, as 
well as to Herons and other birds of wide range. 

Although, strictly speaking, beyond the scope of this paper, 
it will not, I hope, be deemed altogether out of place to say a 
few words on behalf of the Tuatara. This curious and unique 
lizard is quite extinct on the mainland, only surviving in certain 
islands, and being a rare and singular lizard it is well worth 
preserving. 

Although reiterating previous remarks, I would again call 
attention to the necessity of immediate action, on account of 
the opening up of the back country, the rapid increase of popu¬ 
lation, and last, but by no means least, the introduction of the 
weazel and other vermin, which must on the mainland certainly 
lead to the destruction of all ground-birds, and probably water- 
fowl also, as these nest in places easily accessible to them. 

The supplementary list includes certain birds which, for 
reasons before stated, are well worth preserving in reserves; but 
not being peculiar to New Zealand, are, therefore, of less im¬ 
portance ;— 

Supplementary List. ^ 

Birds not peculiaj^ to New Zealand, 

90. Ealhis philippensis, —Mohopereru, Striped Rail. Both 
Idands; Australia, Polynesia, Celebes, and Philippines, 

94. Onygometra tabuensis, —Putoto, Swamp Crake. Both 
Islands ; Australia, Tasmania, Polynesia. Sparingly dispersed 
throughout New Zealand. 

96. Porphyrio melamtus. —-Pukeko. Both Islandsj Chatham 
Islands, Australia, Tasmania, New Caledonia. ^ 

99. Querqitedida gihherifrom, —Tete, Little Both 

Islands; Australia, New Caledonia, Indian Archipelago, 

101. Anas sitperciHosa, —Parera, Grey Duck. Bo&Islands; 
Chatham Islands ; Austmlia, Tasmania, and Polynesia»rr 
105. Myroea Earakahia, White-wihged: 

eyed?) Duck. Both Islands ; Australia. * " ' ■ 

107, Podiceps cmtutas.—-Crested Grebe. South Island; Aus¬ 
tralia, S. Africa, Asia, North America, Europe. 
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Abt. on the Bones oj a Species of Sphenodon, 

(S. diversum, QoLfj apparently distinct /row the Species 

already known. By William Colenso, F.L.S., etc. 

[Bead before the Hawkers Bay Philosophical Institute, hith December, 1885.] 

Towaebs the end of Noveinber, 1885,1 received a small parcel 
of little bones from Mr. Mills, of the wood and coal dep6t in 
this town. It was brought to me by one of his workmen, who 
said, “ they were that morning found in the quarry, while 
digging, at about forty-five feet below the surface.” I was 
not very well at the time, but on looking at them, I soon saw 
they had belonged to some small reptile. They were in most 
excellent preservation, even to their minutest paidis and finest 
processes, and were not fossilized; but, most unfortunately, 
they were very few of the whole skeleton. On making further 
inquiry during the afternoon, I found that “the quarry” 

( which I had supposed to be distant, on the west side of Seinde 
Island and near the harbour, where the larger quarries are,) 
was very near me, in Town Section No. 101, and opened on 
to Tennyson-street South. On hearing this, I called my man, 
(whom I could trust on such an errand,) and, showing him the 
little lot of bones, sent him to the quarry to see if he could find 
any more. On his return, he brought me three additional bones, 
two of them beinsr the pelvis bones of the skeleton. 

In more closely examining them on the following day, I was 
pretty sure they were bones of a small lizard, and probably 
a species of Sphenodon, but whether of the more common 
species, S, puncfaUmi, ov of some other species, I could not 
determine. 

I had Dr. Newman’s interesting account of his anatomy of 
a species of Sphenodon,-^' {8, gimtheri, Buller,) but that treated 
chiefly on its muscles; and I had no works describing clearly 
the osteology of the Sphenodon, neither were there any in the 
library of the Hawke’s Bay Philosophical Institute/save a partial 
drawing of its entire skull, in a plate in the “ Zoology of the 
Erelm Terror Yoyage,” but without letterpress or de- 
soription.^ 

Finding, however, that Dr. Gunther’s full and able descrip¬ 
tion of the anatomy ol Spfhenodon punctatiim was in the library 
of the .Colonial Museum, where also was a preserved skeleton 
of the animal (mentioned by Dr. Newman in his paper referred 
to), I wrote to the Director of the Colonial Museum^ Dr. Hector, 
for the loan of both skeleton and book, and very recently I have 
received both, for which kindness I wish to thank, him, 

N.Z. Inst.,” vol. x,, p, 222. 
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Being thus aided for my task, I was enabled to go to work, 
and to examine and study the few bones I had obtained; and in 
this short paper I give you the result. . 

As I said at the beginning, the bones, unfortunately, were 
few. The total number of whole bones and pieces was but 
forty-three, several being small chippy portions of the skull 
that had separated at their sutures; fortunately the jaws with 
their teeth were among them, and nearly entire. Then, as 
regards their bulk, a wine-glass would have contained them 
all. Their complete list, as far as I have been able to make 
them out (through shortness of time), will run as follow:— 

1, Of the Head: 6 bones, containing the teeth, viz.:—2 
maivillary^ 2 mandibles, and 2 maxillary-palatal; also 1 spUnial, 
and 1 aHicidar (belonging to one of the mandibles), 1 os quad- 
ratum, and 1, the basal portiou of the skull, with eococcipital and 
other bones attached; with a few small, thin, chip-like bones 
and fragments. 

,2. Of the Fore-limb: 1 humenis, 1 ulna (whole), and 1 radius 
{part only). 

S. Of the VeHebrce: 9 joints. 

4. Of the Body: 8 ribs (some broken), and the pair of pelvU 
bones. 

There was also among them what appears to be the tarsus 
of some small bird, but broken. 

I will now give a more particular description of those bones, 
showing where I have observed them to differ from those of 
iS. punctatmi, as given by Dr. Gunther. 

Befyre, however, that I describe its teeth, I should observe 
that this animal, like 5. piinctatam and a few others, is a true 
Acrodont; that is, it has no proper teeth set into proper 
(alveolar) sockets like those of other animals; but its teeth are 
composed of little bony points, arising from the bone of the jaw 
itself,'^ and are of various shapes and sizes, so that it is difficult 
sometimes to decide whether a tooth or a projection should be 
considered as one or as three, from the number of its sharp, 

*To this, I may be permitted to add in a note, that I was the first to 
point out this curious novelty; and this I did first to Dr. Diefienbach (in 
1841), from my living specimen, which I had and kept alive for several 
months. Dr. Dieffenbach then resided at Paihia, Bay of Islands, very near 
me, and visited me frequently ; Dr. Dieffenbach, also, having at that time 
received from me the very specimen which Dr. Giinther has stated iii his 
admirable Memoir as being the one taken to England, and; deposited by 
Dr.;Dieffenbach in the British Museum. {This is extracted by Dr. Onnth^ 
from Dr. Dieffenbach’s early work on New Zealand, vol. ii., p. 205, in which 
work, however, my quondam friend omitted to mention how and when he 
received it, as well as several other similar matters relating to specimens of 
New Zealand natural history, the Maori language, customs, etc., etc. Dr. 
Dieffenbach never visited the East Coast of the North island.) 
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tooth-like points/*^ The teeth are mostly broadly conical, 
especially the maxillary, with their tips truncated or flattened, 
as if worn; and all with an apparent longitudinal flaw, or crack, 
extending down the centre of the tooth. At the same time, it 
seems to me that the structure of the substance of the teeth, 
from their semi-pellucid appearance, is different from that of 
the common bone of the jaws. 

I. Of the Teeth :— 

1. The maxillary^ or upper jaws : One contains 16, and one 

17 teeth, of which the- central ones are the largest; in this 
respect differing largely from (Gunther’s). 

2, The mandible, dentary, or lower jaws : One contains 16 
teeth, and a canine one at the anterior end of the jaw, with 
no space between them; and one contains 13 teeth with the 
canine one, and a space between them. These dentary teeth 
are alternately large and small. 

8. The palatine teeth also vary in number. In the one, there 
are 8, and in the other 10, teeth, the anterior tooth being 
the largest. This one agrees with S, punctatum (Gunther’s). 

4. The intermaodllary teeth (if there ever were any) are 
missing. 

Here, I may observe, that Dr. Gunther says of the teeth 
of Sphenodon punctatum :—“ There are originally about 18 in 
each maxillary, and 11 in each palatine. However, those of the 
anterior half of the maxillary appear to be soon ground down 
to the alveolar edge. , . . The first palatine tooth is much 

stronger than, and separated by a short interspace from, the 
succeeding. . . . The alveolar edge of the mandible is 

polished, bearing about 16 teeth as long as the number is 
complete; but (as in the maxillary) the teeth are gradually lost 
jfrorn the front backwards.” Dr. Gunther has also given several 
drawings of the teeth and jaws of Sphenodon piinotatum, of 
both old and yonng specimens, but none of them agree with 
these of this specimen. 

U. Of the Dental Bones :— 

1. The upper jaw contains 10 foramina maasima supcriora : 
of these, Dr. Gunther merely says that ** they are present as 
in other lizards.” 

2. The lotver jaw contains 6 to 7 foramina mmtalia : in S, 

*As an apt illustratiou of tMs, I may here quote what Dr, Newman 
incidentally mentions in his paper above referred to:—Drs. Gunther and 
Enox disagree in tbe number of teeth assigned to each maxilla and palate, 
but this arises from the fact that Dr. Knox considers several of them 
complex teeth, while Dr. Giinther counts each cone, as a distinct tooth, 
Glinther says there are about eighteen teeth in each maxilla, which Knox 
oduhts as six, I counted sixteen in minev and thirteen on each palate,”-^ 
232.}; 
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punctatim these latter “vary in number from 2 to 4, and 
are small.” The additional large foramen between the dentary 
and articular bones, mentioned by Dr. Gunther as being large in 
Sphenodon pimctatum, is also found here in this specimen, and is 
very large. This lower jaw has lost its coronoid, which 
separated at the suture; the very small and splintery splenial, 
and articular, were also separated at their sutures, but these two 
were with the bones. 

3. HhB pcdatine, with its additional row of bony teeth, is a 
highly curious bone ; when this is fixed in its natural situation 
in the roof of the mouth, forming an extra line of teeth parallel 
with those of the upper jaw, the teeth of the lower jaw are so 
situated as to fall in, or Close up, between those two lines. 

m. OJ the Eemaining Bones of the Skull :— 

1. The inner basal portion, with the exoccipital bones, is 
complete; these are, however, much smaller than those of 
Sphenodon punctatum, yet the occipital hole {foramen magnum) is 
considerably larger. There is a most peculiar isolated internal 
bone, arising centrally from above the anterior hgpapophysis of 
hasis-phenoid, and also the-ptejygoidi it is not thicker than a 
bristle, and about 4 lines long; it is semi-cylindrical, and 
curved upwards, and wonderfully preserved ! There is no such 
a bone shown in Dr. Gunther’s careful and able dissections of 
the skull of Sphenodon pumtatum ; * but it exists, though smaller 
and stouter and scarcely seen, in the Wellington specimen 
(which is badly preserved). 

2. The os qmdratum (1 only) is much broader at the end than 
that of Sphenodon pimctatum, as shown in Dr. Gunther’s plate; 
besides, the suture joining it to the pterygoid is of a different 
shape ; it is also different from that of the Wellington specimen. 

3. There are also a few other very small, thin bones, mere 
chips, separated at their sutures, and not yet ascertained. 

IV. Of the Foredimh :— 

Of this, there are 1 humerm, 1 ulna, and 1 radius ; the two 
former are whole, the latter broken. The hutnerus is very stout, 
and is a beautiful piece of mechanism. Dr. Giinther gives no 
drawing of these bones (though he does of the adjoining scapula 
and coracoid), and says very little about them, save that “ they are 
similar in form to those of other known genera of this family.” 
These three bones resemble those of the Wellington skeleton as 
far as those can be seen. 

V. Of the Vertebrm :— 

1. There are only 9 joints; 4 cervical, of which one joint 

^ * This bone, however, may have been referred to by Dr. Gunther, in 
writing on the palate and its muscles, where he casually mentions “ the 
long styliform process of the pterygoid and ectopterygoid.” {I, c. p. 600.) 
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is the 2nd cervical; 3 dorsal ; and 2 caudal, upper anterior. 
These are all much smaller, etc., than those (few) shown by Dr. 
Giinther, especially the 2nd cervical. 

VI. Of the Beinainwg Bones of the Body :— 

1. There are 8 of the smaller ribs and portions of ribs, none 
being quite perfect. These are very'much smaller than those 
shown of Sphmodon jnuictatum, 

2. The pair complete of pehis bones, which differ con¬ 
siderably fi om those of Sphenodon punctatuni (as represented in 
the dra^ng), in wanting the “ remarkably developed uncinate 
process of os pubis, in the middle of their anterior margin, and 
the still more prominent tuberositas ischii ” of the posterior 
angle. Those processes, however, exist in this pair of pelvis 
bones, but they are smaller, and of a different shape; while 
those same bones in the Wellington specimen are very much 
larger and stouter every way. 

I regret not having had more of the bones of this little 
animal, especially those of the upper and fore parts of the head, 
with the intermaxillary teeth; more of the fore-limb, also those 
of the hind-limb, and more joints of’the vertebral column. Of 
these latter alone—which joints in Sphenodon punctatum amount 
to 63, ail varying exceedingly with their position in the 
skeleton—there are in this small lot only nine joints, or one- 
seventh of the complete number! 

The whole of the bones of this newly-found specimen are 
remarkably thin, almost papery (except those three of the fore- 
limb), and yet generally perfect, and not worn down by fi-iction 
or wasting. Their thinness, combined with the more sound 
and larger teeth, serve to show that this animal must have been 
young, or, at all events, not a. very old one ; and yet the teeth 
are very far &om approaching to those of a young one, as shown 
by Dr. Gunther. Again, there is no comparison as to general 
appearance between these bones and those of the Wellington 
specimen, which are both larger and stouter, and apparently of 
a different substance. These bones must have belonged to a 
much smaller animal than either Spjhenodon punctatum of Dr. 
Giinther, or that of the Wellington skeleton. At the same 
time, it must hot be overlooked that the dentarij bone (or lower 
jaw) of this specimen is quite as large as that of Sphenodon 
punctatum of Dr, Giinther, and a little longer than that of the 
Wellington one; 

, ; These bones are not fossilized, neither are they rotten, although 
so very thin. The. old Maoris always said that the tuatara 
(Sphenodon formerly; inhabited the headlands of the New 
Zealand coast (as well as the islets lying off it), which the fiud- 
ing of this specimen ;proyes. The place where it was found is 
on the east side of the outer hill forming Scinde Island (Napier)^ 
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which originally formed a steep slope to the raised beach below. 
The remains were discovered at a depth of about 45 feet from 
the surface of the slope, and about 40 feet in from the base, in 
apparently undisturbed sandy loam. My own opinion is—from 
having, thiiiy to forty years ago, seen remarkably large and 
deep new rents and fissures in the sloping sides of our Hawke’s 
Bay hills, caused by earthquakes, many of them afterwards 
closing up,—that anciently this little animal, at some such a 
season, fell into one of those deep rents, and so perished. 

Li conclusion, I may observe that Dr. Newman also says:— 
“Three species of Sphenodon, unlike in form and colour, have 
been discovered: 1. Sphenodon pimetatum, lolskck and spotted; 
2. S, (unnamed), green and yellow; B, S* gtmtheri, lighter. 
The dark form is found in the North, the intermediate at East 
Cape Islet, and the lighter form in the South. S, punctatum 
ms the form so elaborately described by Dr, Gunther. The 
other species have not been anatomically examined.”"'' 

Dr. Gunther also mentions the possibility of there being two 
species, although, from the smallness of the material before 
him at that time (1867,) he does not support it. 

Such, however, being the case, an4 these (few) bones not 
wholly agreeing with those of Sphenodon punciatum., I have 
named this species Sphenodon diversum^ but only provisionally, 
as on further examination of both this and of better specimens, 
and a closer comparison of them with the bones of those two 
other specimens mentioned by Dr. Newman, may yet show that 
these belong to one of those two species. 

P.S.—The ordinary meeting of the Hawke’s Bay Philo-' 
sophical Institute, to be held this evening, being the last for 
this season and year, I have been very desirous of bringing this 
paper before you, and have only been able to finish it this day. 


Aet. XXIV,— A List of the Native Birds' of the Petane District^ 
Hawke's Bay, ivith Notes and Observations, 

Bv A. ELajuiinTON, of Petane. 

[Read before the Hawkers Bay Philosophical 1885.] 

The district over which the birds occur, enumerated in the. fol¬ 
lowing paper, may be defined as the country lying between the 
two rivers, the Tutaekuri and the Mohaka, Included between 
these natural houudaries will be found a great diversity of 
feeding, ground for the various kinds of birds, the tidal fiats and 
estuaries of the Inner Hai'bour of Napier, the river-beds of the 
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Esk and its tributaries, the fern-covered hills near the Mohaka, 
and the bush at Pohue, with the smaller patches of bush still 
remaining in many places at the heads of valleys; all these 
combine to furnish a very fair proportion of genera and species. 
The beautiful bay itself is visited in stormy weather by a 
number of oceanic species, many of which still remain unre¬ 
corded. Much remains to be done in ascertaining the local 
distribution of our New Zealand birds, and, as a contribution to. 
this end, it is hoped that this list may be of service. 

1. Hiehacibea nov-e-zealanbl^;, Lath ,—Quail Hawk. 

This beautiful little hawk is not at all common in the dis¬ 
trict. I have only seen it four times in six years. It is curious 
to find this bird so scarce, as it is rarely destroyed by man, and 
can scarcely have any natural enemies. 

8. Omcus GouLBi, Bonap, —Harrier. 

Now this species has been persecuted and destroyed in con¬ 
siderable numbers for many years past, by gun and trap, in the 
interests of imported game birds; and yet it is almost ubiquitous, 
and may be seen from sun-rise to sun-set sweeping in wide 
circles over the hills. The reward offered by the Acclimatization 
Society for their destruction caused the death of a very large 
number, their carrion-loving propensities bringing them to an 
ignominious fate in the rat-trap. The damage done to the game 
birds by hawks is, I am inclined to think, very small compared 
with the ravages of the cats which infest the country, and, to a 
lesser extent, by the weka (^Oeydromtts). That the hawk varies 
its diet by occasionally devouring eels I can affirm, having, as I 
found by reference to my notes, twice surprised hawks feeding on 
them in the bed of a shallow creek. 

5. Athene nov^-zeai^andle, G-mL — Morepork. 

8. Habcyon VAGANS, L^.—Kingfisher. 

Builds, or rather makes its, nesting-place, in sandy cliffs at 
the edge of the Petane river-bed. Last season there were five 
nests made in the face of a bank, the holes reminding one of the 
sand martins in England. The holes were about five feet from 
the base of the cliff, and penetrated to a depth of thjee feet, and 
contained bn an average five eggs each, I am informed by a 
person who took some of the eggs, that there was a considerable 
range of variation in both size and shape. 

^ During the breeding season we do not sec much of these 
birds, but when the young brood are fledged—and especially if 
the weather be wet and the ground soft—they become one of the 
most obtrusive of our feathered friends. On several occasions I 
have seen kingfishers in the act of killing and eating mice, and 
instances have been reported of their killing small partly-fledge^ 
■..hirtts.:" ^ . 
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10. Prosthemadeea nov.e-zealandl^, GmL —Tui. 

Frequent in the bush. Occasionally visiting the cultivated 
lands and the neighbourhood of the houses, when the blue gums 
are in flower. 

18. ZosTEBOPS LATERALIS, Lath. —Whito-eye, Blight Bird. 

One of our best friends, and abundant in all parts of the 

district. The history of the invasion of New Zealand by this 
bird is one of the most interesting chapters in our zoological 
record. 

19. Sphenceagus punctatus, Q. S G. —Fern Bird. 

The peculiar chirp of this lively little bird is yet to be heard 
among the tall fern, though it is not so plentiful as in days 
gone by. It is probably dimhiishing in numbers before the 
march of civilization. 

22. Gerygone flaviventris, Gray. —Warbler. 

In every garden and .grove of trees. 

26. Petroica toitoi, Less. —Pied Tit. 

28. Petroica longipes, Lm. —Wood Eobin. 

31. Anthus Nov.®-zEALANDiiE, Gml. —^Lark. 

An egg was found this year quite pink ; three other eggs in 
the same nest were perfectly normal. 

34. Ehipidxjra flabellipera, GmL —Pied Fantail. 

85. Ehipidura fuliginosa, Sparrm. —^Black Fantail. 

I obtamed a specimen of this bird in the Pohue Bush, about 
20 miles north of Napier, July 7th. I have seen it occasionally 
nearer Napier. In 1876 I got two or three in the Horokiwi Dis¬ 
tinct, near Wellington. Several other instances are recorded in 
the volumes of the Transactions; and probably it will be 
found that, though much more plentiful in the South Island, it 
should be considered a species common to both islands. 

48. Platycercijs nov^-zealanbi^, Sparnn. —Parrakeet. 

47. Nestor HEEiniONALis, GwZ. — Kaka. 

This bird, like the tui, comes down to the gum-trees when 
they are in flower. In the bnsh parts of the district it is 
common. 

50. EuDYNAsns TAiTENSis, Spdrm.—Long-tailsd Cuckoo. 

The long-tailed cuckoo pays us a yearly visit, and this season 
a solitary bird remained in the Petane Valley very miich later 
than usual, as I saw it several times din-ing the last week of 
March. Has any instance been recorded of its remaining in the 
country, or would this bird have to take its journey of 1,600 or 
1,600 miles to the Society or Friendly Islands by itself? 
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51. Chrysococcyx lucidus, Gml .—Shining Cuckoo. 

. Our bronze cuckoo is ahvays welcome as the herald 
sunny days to be,” and has yet another claim upon us as a 
practical destroyer of some of our insect pests. Mr. G-ilberd, of 
Taradale, has informed me that for some seasons past he has 
noticed these birds feeding on the different scales and blights so 
much dreaded by all horticulturists ; and he is convinced that 
they do a large amount of good. It is well that the services 
thus rendered by our summer guest should be published abroad, 
as it may restrain the murderous instincts of some of those who, 
if they see a pretty bird, must needs immediately try and 
shoot it. 

52. Carpophaga nov.®-zealandi^, GmL —Pigeon. 

54. Apteryx mantelli, Bart. 

Two specimens were taken alive in the Pohue Bush in 1880, 
.and I believe it is still to be found on the slopes of Maunga- 
haruru. 

59. Charadeius obscurus, G^nL —Eed-breasted Plover. 

60. Gharadrius bicinctus, Jard, —^Dotterel. 

Breeds on the river-beds. The eggs vary considerably in 
density of marking. 

65. HiEMATOPUs LONGiRosTRis, Viell. —Eed-bill. 

66. H.®matopus TOiconoR, Fon#.—Black Eed-bill. 

Both of the Bed-bills frequent the sandy shoals and banks 
near the Port Ahuriri bridge. 

69. Ardea sacra, GniL —Blue Heron. 

Although this bird occurs plentifully both north and south of 
the bay, I have only seen one specimen, which was resting on 
the western spit. 

71. Ardea pcbciloptera, TFrt^Z".—Bittern. 

This noble bird is remarkably numerous in the lagoons and 
swamps of the district. I have frequently seen during this 
month (April) as many as nine in sight at one time in the lagoon 
by the side of the Taupo Eoad, at Petane. Some years ago, when 
shooting at Tongoio, I put up sixteen in one day. 

75. Limosa baueri, Naum ,— Godwit. 

79. Himaktopus liBUOocEPHALXJS, (iro 2 /y.—Pied Stilt. 

80. Himantopus NOViE-ZEALANDLB, —Black Stilt. 

Both of these occur very plentifully , and breed bn the islands 
in the harbour and on the river-beds. The vigilance of these 
birds is extremely annoying when in pursuit of ducks, as their 
harsh note of warning is quickly appreciated by any ducks in the 
neighbouriioodr: ^ 
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81. Himantopus albicollis, Biiller, —White-necked Btilt. 

Occurs not nufrequently. 

85. OcYBKOMUs EARLi, Gnuj. —Wood-heii. 

Has increased very much in numbers within the last four or 
five years, and more especially near the swampy estuaries of the 
harbour. A nest taken November 10th contained four eggs, and 
the female bird caught on the nest contained another egg fully 
developed. The nest was simply a heap of dead grass under a 
rush bush, in a brackish water swamp. 

90. Eallus philippensis, Linn , —Striped Bail. 

This elegant Bail is more plentiful in this district than I have 
seen it in any other part of New Zealand, excepting, perhaps, 
Okarito. The large rush-covered marshes near the month of 
the Petane Biver seem its chief stronghold. On the 14th March, 
this year, I caught, with the help of my dog, a female, and one 
out of a family of five chicks. The young were about half- 
fledged, and were most curious little things. I exhibited to this 
Society last year the egg of this bird. 

93. Ortygometea affinis, Gray , —^W^’ater Crake. 

A cat belonging to a neighbour has brought me in, during 
the years 1881-83, seventeen specimens of this Crake, and 
twelve specimens of the next species {(>. tahumsis ). Both of 
these birds abound in the raupo swamps of the district, but are 
extremely difficult to obtain, unless a friendly “ mouser ” takes 
the matter in hand. 

94. Ortygometra tabuensis, GniL —Swamp Crake. 

96. PoRPHYRio MELANOTus, Temm , —Swamp Hen. 

98, Casarca variegata, GmL —Paradise Duck. 

Bred two years ago, in a swamp in the Petane Valley, 

100. Anas cheorotis, Gray, —Brown Duck. 

101. Anas supebciIiosa, GmL —Gi'ey Duck. 

Has been crossed with the domestic duck by a gentleman 
hving in the district, as recorded hi the Transactions. 

102. Ehynghaspis variegata, Gould, —Shoveller, or Spoonbill. 
This beautiful species is not at all uncommon about the dis¬ 
trict. Indeed, I think that in some seasons I have shot as many 
Spoonbills as Grey Ducks, probably owing to then* being more 
easily approached. 

103. Hy]uenol.ehus malacoehynchus, Gml , —Blue Duck, 

104. Fuligula nov.e-2ealani)le, Gml , —Black Teal. 

108. PoBicEPS rufipectus, Gray.-r-Dab-chick, 

Several pairs of these pretty birds breed every year in the 
Tongoio Lagoon, In March last, I watched for some time a 
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family party, the two old birds and four young ones, preening 
their feathers in the sim, and keeping together in a most sociable 
manner. 

111. Labus dominicasus, Licht. —Black-backed Gull. 

112. Labus scopolinus, Forst. —Mackerel Gull. 

114. Stbena OASPiA, Pall.—haxge Tern. 

116. Stebna pbontalis, Gray. —Sea Swallow. 

116. Steena antaectioa, Forst. —Common Tern. 

117. Steena neeeis, Gould. —Little Tern. 

Only after or during heavy weather, 

119. Biomedea exulans, L. 

120, Biomedea MBLANOPHEys, Boie. —Mollymawk. 

One picked up on the Tongoio beach, March, 1884. 

129, PuFPiNUS BEEvicAUDUS, Brandt. 

180, PuPFiNus TEisTis, Forsi.—Mutton Bird. 

188. PEOOELLAEU FUU 6 IN 0 SA, KuhlSootj Petrel. 

148. Peion tuetue, Soh—Dove Petrel. 

144, Peion viTTATUs, Broad-billed Bove Petrel. 

149. Dyspokus seeeatoe, BanJcs. —Gannet, 

150. Phalaokocoeax NOVjE-HOLLANDijs, Black Shag. 

This bird is at present a proscribed individual, a reward of 

Is. 6d. being offered for every head. 

156. Phalaceocoeax beevieosteis, GoiiW.— White-throated Shag. 

This small Shag breeds in trees by the side of the Petane 
Eiver, some distance above the confluence of the Kaiwaka 
Stream. 

169. Phalaceocoeax punctatus, S^jamn.—Spo’tted Shag. 

Of the Spotted Shag, I have seen but two specimens m the 
harbour; one was shot at Kaierero in 1882. 

169ii EuDYPTES PACHYEHYNCHUS—Crested Pengum. 

175. Eudyptula minok, (?) Forst, 

I saw one swimming in the surf in January, 1884. Very 
scarce on this coast. 
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&.RT. XXV.— A remarkahle Variety of the New Zealand Pigeon 

(Carpophaga nova-zealandige), with References to previous 

Notices, By T, W. Eibk. 

IRead before the Wellington Philosophical Society^ 2ith June^ 1885. ( 

Head, neck, and fore part of breast, which in ordinary specimens 
are shining gold-green, are here thickly strewn with white 
feathers. On the fore-neck, the coppery purple band is replaced 
by a large patch of pure white feathers. The nape, shoulder, 
and upper surface of wings are also thickly strewn with white 
feathers; back and uropygium have likewise many white 
patches, but getting fewer towards the latter portion. The 
bright green of the breast is succeeded by a band of pale grey, 
which fades as it approaches the abdomen. Quills and tail- 
feathers, normal colour. In no instance is a parti-colbured 
feather to be found, the white feathers being pure; even the 
shafts are destitute of colour. 

Eyes, pink, not carmine-red, as is usual. Feet, paler than 
customary; the soles flesh colour, rather than yellow. Bill, 
normal colour. 

This specimen was shot at Eketahuna, in the Seventy-mile 
Bush, Provincial District of Wellington, by Mr. E. E. Greville, 
and by him presented to the Museum. 

References ,—^Buller, “ Birds of p. 158 ; “ Trans. N.Z. 

Inst.,” voL viii., p, 196. 

Eirk, T. W., “ Trans, N.Z. Inst.,” vol, xii., p. 248. 


Art. XXVI.— Notice of an Instance of Abnormal Oolounng in 
Platycercus auriceps, with Record of previous Notices of 
similar Variations, By T. W. Eire. 

[Bead before the Wellington Philosophieal Societyt 2ith June^ 1885.] 

On looking for previous notices of the occurrence of variations 
hrom the type of this species, they were found to be so scattered, 
that the thought struck me it might be of some help to students 
of oxmithology if they were collected together into one paper, I 
have therefore prepared the description of the specimen now on 
the table, with a record of all previous notices that I could find; 
and trust that the list is tolerably complete, 
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1. Mr. H. H. Travers (see “ Trans. N.Z. Inst./’ v., p. 216, 
1872), in a paper on the Birds of the Chatham Islands, says ; 

I obtained a specimen on Mangare with a faint yellow tinge on 
the head.” 

2. Mr. Potts Trans. N.Z. Inst.,” vi., p. 148, 1873); “ A 
specimen with yellow plumage.” 

8. Dr. Duller (“ Birds of N.Z.,” p. 61) describes three in¬ 
stances :— 

(a) A young bird taken from the nest, and not fully fledged, 
had the plumage of the body pale yellow, shaded with green 
on the upper parts, and the quills and tail-feathers marked with 
red.” 

(5) “ Another had numerous light crescentic marks on the 
wing-coverts.” 

(c) The third, captured in the Manawatu, had quite a 
dazzling combination of colours: ** Frontal band, crimson; vertex, 
golden yellow; space round the eyes, and a band encircling the 
neck', gYeen ; head, shoulders, and lower part of hack, red, and the 
intermediate space variegated with red and green; quills dusky, 
obscurely banded with yellow, and margined on the outer web 
with blue ; wing-coverts greenish yellow, barred and margined 
with red; tail feathers green, obscurely barred with yellow in 
their apical portion ; under-parts green, variegated with crimson 
and yellow; an interrupted band of the former colour crossing 
the breast.” ^ 

This specimen was kept in confinement, and during the 
moulting season was fast losing its distinctive coloux'ing, when it 
was accidentally killed. 

4. The sixth example is the specimen now before you. The 
general^ plumage is of a beautifol canary yellow. A band of 
dark crimson connects the eyes, passing across the forehead just 
above the base of the bill. The crimson spot on either side of 
the uropygium is larger and much more brilliant than in the 
normal specimen. Quills and tail-feathers yellow, but with 
patches of blue^ gi^een, aiid dark brown, except the under tail- 
feathers;, which are a rich yellow; shafts of all feathers white. 
On raising the feather the underneath downy portions are seen 
to be pure white, instead of blueish slate, as is usual. Bill, 
white ; feet, yeHow; legs normal colour. 

This heautifiil specimen ^ was captured at Takaka by Mr, 
Fabian/telegraph lineman, in whose possession it was seen by 
Dr. Lemon, to whose intercession the Museum is indebted for 
the donation. 
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Abt. XXVII .—On the Habits of Ooydromus australis. 

By W. W. Smith. 

Communicated by Dr. Buller, C.M.G., F.B.S. 

{Bead before the Wellington Philosophical Society, 2otli November, 1880.] 

In offering some observations on the South Island Weka, I desire 
to lay before the Society some account of the habits of this in¬ 
teresting and useful species, as it exists at present in the more 
settled districts. It is undeniable, and certainly to be deplored, 
that in some localities this valuable bird is rapidly disappearing ; 
not, however, from natui*al causes, as want of food or shelter, 
but fi’om the manner it is assailed and destroyed by man, 
impelled by an ignorant and mistaken prejudice. Too much 
cannot be said in favour of the Weka, and all prejudice would soon 
be overcome, as anyone who would give a little attention to its 
habits could soon observe. The mere destruction of a few eggs 
in or near the poultry yard, or distm*bing a few pheasants in 
reserves, may be overlooked, compared to the inestimable, 
services they render in destroying vermin. 

The Weka’s “struggle for existence” is greater than any 
other native bird. Thousands perish annually in the fires which 
sweep over large areas of tussock lands. It is mercilessly de¬ 
stroyed with dog and gun, while numbers fall victims to poisoned 
meats, laid for hawks; but the most deadly enemies it will now 
have to contend with are the recently-introduced stoats and 
weasels; and if these voracious and nimble little mammals 
flourish in our country, not many generations will elapse before 
the “ last of the Wekas shall be recorded. 

/ In cultivated districts they are more wary and more nocturnal 
in their habits, generally remaining concealed during the day in 
gorse hedges, patches of scrub, or swamp, or in plantations of 
English fa'ees. In the evening they leave these haunts and 
roam over the fields, feeding chiefly on worms, which they draw 
from their burrows and consume m large numbers. They are of 
great service to the squatters and farmers in consuming the 
larvae of OdoiUna, which devastate lawns and English grass 
paddocks. The larv© live beneath the surface of the soil, sub¬ 
sisting on the roots of grasses. The roots are eaten close to the 
surface, leaving the plant to shrivel and die, or to be blown away by 
tbe wind. In the morning large patches may be seen fresh turned 
oyer during the night, by the Weka digging out and consuming 
them. When a brood is hatched near paddocks infested with these 
grubs, the parent birds lead them there, and dig vigorously 
over the ground, rooting them out with their powerful bill to 
feed their young. If encom^aged about homesteads, they are 
heard during the night tapping on the walls of dwelling and 
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out-houses, picking off the spiders and insects secreted there; 
when bags or sheepskins are found lying on the ground, they 
drag away or turn them over, to procure the worms, beetles, or 
woodlice hidden beneath. Occasionally, during their nocturnal - 
rambles, they discover the carcase of a sheep ; they commence 
pulling off the wool until they effect an opening in the flesh; 
here they fare sumptuously for weeks, often secreting themselves 
in the nearest cover, ^nd returnmg night after night to feed on 
the carcase, or the maggots, which in theh turn devour it. 
They are also expert destroyers of rats and mice, and assist 
materially in destroying the numbers of young rabbits in 
infected districts. 

The omnivorous habits of the Weka favour it more than any 
other native species to withstand the change produced by 
cultivation. It would survive when all other known species of 
^Eail would soon become extinct. It is equally at home among 
cultivated gardens and fields, as well as m its native tussock, 
swamp, or bush. 

The call is an excellent barometer; but the call which 
indicates rain is readily distinguishable from its ordinary 
answering call—it is more incessant, and repeated at shorter 
intervals. The ordinary call, or cry, is invariably led off: by the 
female, and is. answered in all dii’ections by both sexes. This, 
however, is only peculiar to paired birds before or after meeting, 
as the male or female is often heard, solitary, answering others 
in the distance, while its mate is on the nest. The preparation 
of the ground, gathering of the tussock grass, and building of 
the nest is performed by both birds ahke. They are fastidious 
in then.’ choice of a site, going over the same spot many times 
before it is selected. The nestis placed under a tussock (Poa) or 
niggerhead (Carex virgata); it is found in clumps of Discaria 
tomnaton and Ptefis aquilim, and I have seen it twice placed 
under a bare rock, but the gorse hedge is preferred, as affording 
better protection from the attacks of dogs. One I obseiwed last 
year, made by a half-tame pair, was completed in two days. 
The grass is placed in a loose heap on the spot selected; the 
nest IS shaped by the bird squatting on the material, and turning 
round until a hollow is made ; it then draws the grass around 
its body with the under surface of the lower mandible until 
iiis completed. After the completion of the nest alluded to, 
one day elapsed before laying; one egg was then laid each suc¬ 
cessive morning • when it contained four, they began to hatch, 
the female generally remaining a little longer on the eggs than 
the male- At this season they have a muttering or suppressed 
call; if the sound is carefully imitated, it is an easy matter to 
find a. weka’s nest, provided it is approached cautiously, or 
: unperceived by the birds. When a nest is found, the finder may 
rest assured^^^t^^ another near for a eohsiderable 
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distance. Tlie young make their appearance on the twentieth 
day, and remain in the nest three or four days before the mother 
ventures out with them; the chicks are shy and wary, and hide 
on the slightest alarm given by the parent birds. The male is 
untiring in its efforts to procure food, and often rambles far from 
the brood; when a suitable morsel is found it runs hurriedly 
back to them. The morsel, whatever it may be, is usually seized 
by the female while in its mate’s bill. Often enough food for 
days is strewn around the brood, so persistent is the male in its 
efforts to procure food. Both parents are furious in defence of 
theii* young ; if a chick is caught, and caused to make a distres¬ 
sing cry, both birds rush ai-ound with open beak, and utter a 
barking discordant noise. I have often seized both birds with 
my hands by this means. 

The young attain maturity in the fifth and sixth month; 
they are deserted by the parent birds about the fourth month, 
the latter generally laying again and rearing a second brood; 
if the nest is robbed, or the young removed from them, they 
will lay three and four times. Eggs and young can be obtained 
in this distiict (Oamaru) all the year round. The Weka’s age 
can be determined by the colour of the eye, the legs, or plumage. 
The bright scaxiet iris is acquired the second year ; the silvery 
plumage of males, or the bright red legs of females, is an unmis¬ 
takable sign of good age in both. Once paired, they will remain 
permanently so. 

When enclosed in small yards they become tamer than 
domestic fowls, thrusting their heads through the meshes of 
the wire and feeding from the hand. For two seasons I have 
confined female wekas with domestic game-cocks, for the pur¬ 
pose,,if possible, of procuring hybrids between the two species, 
to endeavour to settle the question of alleged crossing, but thus 
far without success; although they lay freely, the eggs have 
been unfruitful. If the eggs are removed immediately after 
laying, they lay foiu* and five times during the year, producing 
fifteen or twenty eggs.* The wing-spims appear to have been 
acquired for defensive purposes alone, as lam unable to detect 
any other purpose they serve in the bird’s economy. The 
females do not use the spurs much, one or other generally 
running away, hotly pursued by its assailant. The chase is often 
kept up till both are exhausted. The males are more pugna¬ 
cious, and do not run so readily. When fighting, and facing 
each other, the wmgs are elevated or arched over the back, the 
neck is drawn in under cover of the wings, while the spurs are 

This season, three young females, reared in confinement, have laid 
seven dozen and two eggs, one bird laying three dozen and two of this 
number; the latter horn the first week in September ^to the present time, 
Beomber 7. The two others laid two dozen and three from August 25th, 
and one dozen and nine from August 28th, respectively. 
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pointed forwards. During a combat they injure most the back 
of the head. If examined after it, they are found to be wounded 
only on the head and neck. Along with the bruises produced 
by the hard bill are punctures caused by the wing-spurs. The 
latter are always more numerous at the base of the bill, and 
about the eyes, rarely extending down the neck. For a few 
days after the battle the head is swollen and hard, the neck is 
stiff and carried forward, but when near abundance of cold water 
they soon recover. 

I know several authentic instances of the wekas’ thievish 
tricks ; one will suffice to show how dearly it pays at times for 
some inquisitive freaks of its nature. Six years ago a weka 
entered a bushman’s hut in Peel Forest, during his absence. 
After springing on to the table it tasted the meat, the butter, and 
bread, and ungratefully tumbled the remainder on to the floor, 
endeavouring no doubt to carry them off. Failing this, it took 
with it, as the bushman asserted, one of a new pair of Sunday 
boots.” Although the loss of food, or injury to the carpet or 
crockery was small, and the new Sunday boot left only a few 
paces from the door, the bushman was avenged. . In less than 
a month after the occurrence, be informed me, with his dog and 
gun he had killed forty wekas. 

It is melancholy to notice the species disappearing from 
districts where only a few years ago it existed plentifully. Its 
presence is a boon to .agriculture, and I trust the good qualities 
I have mentioned will commend the w^eka to the protection of 
the colonists. 


Abt XXVm .—Description of Hybrid Ducks, bred from Commtm 

Duck (A. boschus) $ and Gnnf Duck (A. siiperciliosa) ^ . 

By TAYiiOB White, Glengarrie, Napier. 

{Mead before the Hmeke's Bag Philosophical Imtiinie, ISSo.] 

About nine years ago the grey drake (J. mperciliosa) was trapped 
in the Wakatip Lake District, and readily became tame, but ■was 
very shy with strangers. In the third spring it paired with a 
domestic duck (ri. boschm), A brood of six hybrids were reared. 

, No, 1. These mainly partook in type of the domestic duck, 
but w^er^ smaller, more plump in ^^ape; colom% a creamy 
brown wdth darker markings, inclining to white on lower part of 
breast, throat, and cheek ; a dark line passing through the eye, 
as supercilima ; beak, brownish yellow; legs, dull yellow ; 
speculum blue, outer black, margined with white, as in domestic 
duck. ; The .drakes very similar. to English wild duck (J , 
hoschiis), and having the ourfed tail-feathers ; speculum, blue. 
Cotdd, fly fafrly well, but tyith reluctance. 
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No. 2. One of these half-bred ducks mated with a grey drake 
{A. superciliosa), and one duck was reared, which in colour and 
size was almost identical with A, sxtperciliosa, but had the 
speculum green, margined with white, and a slight touch of 
white on some of the secondary feathers of wing. Could fly 
strongly. 

No. 8. This duck, when mated with a grey drake (A. super- 
ciliosa), produced a brood in type and colour like A, superciliosa^ 
some of which have reverted to a wild state. For several 
seasons .the first brood have been all dark-coloured, and the 
second brood always includes pure white, or albinos, and white 
with markings of dark pencillhags and rufous; speculum, green; 
dark-coloured bill and legs ; curled tail-feathers wanting. 

No. 4. A drake, bred inter se, might be described as in 
foundation colour like A, siiperciliosa ; slightly tinged on head 
with green; hght colour on cheeks, dark mark through eyes ; 
breast, rufous; speculum, green; tail, and tail coverts, inclining 
to black, edged with brown ; two wsmall curled feathers in tail. 

No. 5. This season, in a brood of six, reared by a hybrid 
duck, which might be easily mistaken for a coloured call duck, 
which was mated to A, superdliosa. The ducks were slightly 
larger than A. superdliosa; foundation coloui* and markings 
similar, having a washed-out look; sides of breast forward of 
thigh, white grey, same, as lower part of breast of xi. bosehus, 
BiU, some blackish green; legs the same. Others, bill yellow, 
chequered with black; legs, yellowish black; speculum', green, 
outer edge black, margined with white band above and below. 
The drake was identical in general appearance to Anas hoschiis: 
green head, white ring on front of neck, one curled tail-feather 
only. Colour of speculum, green, margined with white. Gan 
fly, but are thoroughly domestic. As in the mailai-d, the 
bright colouring changes with the seasons. 

The hybrids lay twice in the season, but few’ young are 
reared owing to want of convenient water; and numbers are 
destroyed by dogs, cats, hawks, and rats. The latter are very 
destructive, • 


Akt. XXIX .—Xote on a large Sun-Fish (Orthagoriscus inola, 
L.), recently captured at Napier^ Hawke's Bay, 

By A. Haimilton, of Petane, 

{Mead before the Hawke\s Bay Philosophical Society^ StkJunei ISSo.j 

A FINE Sun-Fish { Orthagoriscits molay L.) was recently thrown 
on shore, close to the Port of Napier, in a dying condition ; I 
was fortunate enough to see it soon afterwards, and took mea¬ 
surements and sketches of all the important features. I also 
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took steps to secure the skin for stuffing, and, in the course of 
removing the skin, the men who did the work cut the greater 
part of the body to pieces, and they brought me some very 
curious teeth which they obtained a considerable distance down 
the throat, and, as far as I can learn, immediately between the 
branchial openings. The teeth were about one inch in length, 
the upper portion slightly curved, longitudinally striated, mid 
gradually diminishing in diameter from the base to a sharp 
point. There were three rows of these teeth on each side of the 
pharynx, and the numbers may be expressed thus : 7, 9, 6, and 
8, 9, 6. Three of these teeth are clearly accidental, one on the 
first row of the one side, and two on tlie first row of the other 
side, thus leaving the formula 6, 9, 6 and 6, 9, 6. The teeth 
are immovably fixed in solid cartilage, and when fresh there was 
between each row a thick fleshy gum or pad, which nearly 
covered the teeth. 

Pharyngeal teeth are not uncommon in fishes, hut I have 
not been able to, find any mention of them in the Sun-Fish or 
other Gymnodonts* Another observation may, perhaps, be inte¬ 
resting. When I examined this fish on the beach, the surface 
of both jaws was covered with a kind of enamel, and felt per¬ 
fectly smooth to the touch. When I received the skin, and had 
Idsure to examiiie it closely, I found that rough handling, owing 
to the huge size and weight, had caused the enamel to scale off, 
and had left the jaws, which were now rough, presenting a surface 
resembling the shagreen of the dermal papillas; but at the back 
edge of both upper and lower jaws were the original teeth of the 
fish, in size and shape much resembling grains of rice. These, 
I find from books, are seiwiceable in the earlier life of the fish, 
but when it attains a large size, these are absorbed (or are said 
to be). They seem, however, to be simply left behind by the 
growth of a broad horizontal layer of cdcifieci tissue, which is 
covered on the top with a thin coat of euameL 

The gi’eat size of this specimen, 8 feet U inches in length, 
and S feet 6 inches in depth, not including the dorsal and anal 
fins^ would probably indicate an advanced age. The bony osselets, 
•which are said to carry a spine in young specimens, were pre¬ 
sent, but their presence could not be detected in the living state. 
They were about the size of a duck egg. 

: PoBTSOBiPT,—A Specimen of the Spinous ii}mk{Eekinorhimts 
has been captured in Hawk Bay this month (Sep¬ 
tember, 1885); it has been previoxisly recorded in New Zealand 
waters by Prof, Pax*ker, Trans. N. Z. Inst./’ vol. xvi., p. 280. 
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Akt. XXX.— On a ^ew Species of Chromodoris. 

By T. F. Cheeseman, F.L.S. 

[Read before the Auckland Institute, 1st June, 1885.] 

A FEW months ago, Captain Farqiiliar, of the steamer Clansman, 
very kindly brought to the Auckland Museum a living speci¬ 
men of an exceedingly handsome Xudibranch, found by him on 
the rocks at Whaugaroa Harbour, Since then I have also 
had specimens in alcohol, of the same species, sent to me 
fi-om ^Vhangarei Heads. It proves to be undescribed, and to 
belong to the genus Cfu'onwthris, of which only one species 
was previously known to inhabit our coasts—viz., C. anreo- 
m/tnjinnta‘% a pretty httle animal occasionally seen in Auckland 
Harbour. Captain Farquhar’s species is larger, and much more 
brightly and vividly coloured. The following is a description :— 
Ohrornodoris anmna, n, sp. Body U to 2 inches long, linear- 
oblong, rounded m front, pointed behind, back slightly convex. 
Mantle smaller than the foot, quite smooth and even, pale 
, pinkish or purplish lilac, with a central row of large bright 
orange oblong spots, and occasionally a few lateral ones, margin 
pale creamy or yellowish white. Dorsal tentacles [rUnophores) 
clavate, completely retractile within slightly raised sheaths; 
upper part arched backwards, laminate, laminae from 24 to 25. 
Brauchias completely retractile, 10 in number, connected at the 
base, small, erect, linear, simply pinnate. Both tentacles and 
branchige are a bright magenta colour. Oral tentacles free, 
small, conical. Foot paler than the mantle, the sides and 
extremity with an irregular double row of roundish bright, 
orange spots, considerably longer than the mantle; sole, pale 
flesh-colour. Odontophore of about 65 rows of teeth ; central 
tooth small, laterals from 60 to 70 on each side. Mantle 
spicules apparently wanting. Ova deposited in a spiral coil of 
four turns. , . 

Captain Pax^quhar’s specimen lived in confinement for more 
than a month,, during this period depositing its ova. It was 
lively and active in its habits, and was fond of floating in a 
reversed position just under the surface of the water, as is the 
case with many of the Nudihrmchs* Its graceful form and 
bright colours render it one of the handsomest species yet dis¬ 
covered in New Zealand, 

* “ Trans. N.Z. Inst.,” vol. xiii., p. 223. 
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Art. XXXI.— On a new Paper Nautilus (Argonauta bulleri). 

By T. W. Kirk. 

[Read before the Wellington Philosophical Society, ‘Mth June, 1885.] 

Plate IV. 

It may be remembered that last year I had the pleasure of ex¬ 
hibiting quite a fleet of “paper nautilus,” and of describing a 
new species {A, gracilis)^ for several specimens of which I was 
indebted to Mx\ 6. H. Eobson, of Portland Island. That gentle¬ 
man then informed me that he believed there was a third species 
on the New Zealand coast, but that he had never been able to 
obtain a perfect specimen. In the “New Zealand Journal of 
Science ” for May, 1884, he mentions having obtained a perfect 
shell; and in a letter lately received he says : “I told you of a 
supposed new species of Argonaut, found by me on Portland 
Island in March, 1884. ... I will ask you to examine, de¬ 

scribe, and name the specimen which I now forward to you. If 
it is new, I should like it named after our mutual friend Dr. 
BuUer, who, notwithstanding all he has done for the nateal 
history of New Zealand, has only one bird dedicated to him. 
, . . For some time before I obtained the shell which you 

will receive, I felt sure that a third species visited our shores, 
having found fragments of shells which did not seem to belong 
either -to A, tuberculata ot A. gracilis; but on account of the 
fragility of the shells in question, the pieces were always too 
small for practical use, till I obtained the nearly perfect specimen 
which you will receive, and which you will at a glance perceive 
is quite distinct from either of the two species above named. I 
wish to present it to the Colonial Museum, if new, as a type 
specimen.” 

As I have no doubt about its being a new species, I have 
great pleasure in complying vrith the discoverer's wish, and 
naming it after New Zealand’s premier ornithologists 
; Dcsmptm??.—Shell translucent, sides much compressed, espe¬ 
cially towards the keel, giving the aperture a hastate shape; 
sides with numerous ti*ausverse plications, which are mt tuber- 
culiferous, sides project near the spire into wing-like processes, 
similar to those of A, tuberculata^ causing this end of the aperture 
ip look nearly straight. Keels very close together, with small 
compressed tubercles; colour, white. 

, lor.—Portland Island. 

This shell is very mhch thinner, more fragile, and of finer 
texture, even thm A* gracilis, and may be distinguished by the 
general form of the shell, the shape of the aperture, the angle 
at which the wings spring from the sides, the much narrower 
space between the keels, and by the plications being true, not 
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made up of numerous tubercles as is the case widi A, taler- 
cidata (Shaw), and A, pracilis (miliL) The nearest species is 
apparently A, anio, from which it is ^stinguished by the wing¬ 
like processes and other minor differences. 


Art. XXXII.— Description of a new PUD Millipede, 

By T. W. kiEK. 

[Bead before the Wellington Philosophical Society^ 23rd September, 1885.] 
The Myriapoda have occasioned much diversity of opinion 
amongst naturalists in time gone by. Some have classed them 
with insects, some with spiders, and some with Crustacea, for 
they possess characters allied to each of these ; but the dis¬ 
tinction of a separate class is now generally accorded them, 
and this class is divided into four orders. I. Chilopoda, contains 
the carnivorous centipedes. II. ChUognailia, the vegetable- 
eating millipedes {lulidm)^ the gaUyworms {Polydesmus), and the 
pill-millipedes. III. The thii*d order was created for the reception 
of a peculiai* little animal, one-twentieth of an inch in length, 
which possessed characters totally different from those of any 
member of the two orders previously mentioned. This little 
creature was discovered and described by Sir J. Lubbock. TV. 
The fourth order contains that extraordinary genus of animals 
found in the West Indies, South America, South Affica, and 
New Zealand ; I refer to the Pmpattts. So puzzling are the 
characters presented by this genus, that it has been at different 
times referred to the errant annelids, the leeches, the tape¬ 
worms and the Myriapoda ; in the last-mentioned it remains 
for the present. And though its position is by no means 
satisfactory, it yet appears to be more nearly related to the 
Myriapods than to any other group. 

The animal to be noticed this evening belongs to the second 
order, or vegetable-eating millipedes, and will be called Sjihmro- 
iherium novm-zealandkf;, 

SPHiBROTHERnjar. 

The segments resemble those of Gloweris, but are fourteen 
in number, including the head, and twentj’’-oue pahs of legs. 
Eyes grouped together, and situate on an eminence on each side 
of the head, just above the insertion of the antennas. 

Sphan’otherium novm-zealandim. 

Mead, coarsely punctured, especially near anterior margin, 
which is notched in the centre, and strengthened by a ridge,' 
imniediately behind which is a transverse groove, and in front a 
number of yellow and brown hairs ; the groove and the space 
aromid is closely but coarsely punctured, the pimctures becohniig 
much more distant as the posterior margin is approached. ;: 
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Nuchal Plate, —Anterior margin strengthened by a ridge, 
produced in the centre, but slightly depressed on superior sur¬ 
face ; posterior margin rounded ; entire but somewhat irregular; 

Dorsal Plates, —Smooth, highly polished. First dorsal seg¬ 
ment with a Yei* 5 ^ strong lateral ridge, continued up the anterior 
margin beyond its articulation with the nuchal plate; in the 
depression immediately behind the ridge are a number of coarse 
punctures; a shallow transverse depression about one-third of 
the distance from anterior margin ; the anterior lateral margins 
very obtusely rounded ; the plate produced backwards, so that if 
the line of junction between the first and second segments was 
continued, the portion cut ofl‘ would be nearly semicircular. 
Last dorsal segment arched, margm entire, sharp, a wide shallow 
depression immediately inside the margin, expanding upwards 
at both ends. Intermediate segments smooth above, with the 
margin rounded in front and pointed behind ; strengthened by a 
ridge, and with a triangular excavation at the anterior angle, 
most distinct in the filth and ninth segments; a few yellow 
hairs in, and a prominent oblong tubercle just above and in front 
of, each excavation, especially noticeable in fifth to ninth seg¬ 
ments. First dorsal segment widest; 2nd to 6th about even ; 
7th wider; 8th to 11th about even. 

Colour ,—Light brown, marbled with darker. 

Length, 1'85; breadth, *8; width of head, *4; depth of 
head, *25. 

Habitat-^UmBkovi Hills, Eimutaka Mountains, Wellington ; 
Stratford, New Plymoutli. The specimens from Stratford were 
presented by Mr. A. Burrell. 

No representative of this genus is found in England, but an 
allied though much smaller form, the common pill-millipede 
[Glovieris nianjvnata), may be seen in almost every English 
garden ; and in old times, both it and the armadillo wood-louse 
were used in medicine, and may still be found amongst the old 
stock of some druggists' shojrs, probably because when rolled up 
they look like pills—hence the name; and when coated with 
gum and flour and taken with sufficient faith they were con¬ 
sidered very efficacious in various complaints. 





1. Profile. Head, nuchal plate, and first segment, front view. 
S. Last two dorsal segnients from behind, 
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Aet. XXXIII ,—Critical List of the Crustacea Malacostraoa of 

New Zealand, By Geo. M. Thomson, F.L.S.,* and Chas. 

Chilton, M.A.* 

Paet I. 

[Read before the Otago Institute^ 10th November^ 1885.] 

Within the last few years considerable additions have been 
made to our knowledge of New Zealand Crustacea, especially in 
the Amphipoda and Isopoda, and as the literature of the subject 
has become already somewhat scattered, we have thought it 
advisable to draw up the following concise list, w'hich we think 
will prove serviceable to students of Carcinology. The syno¬ 
nymy of most of the species is not given in detail, as such a 
course would unnecessarily swell out the list, but it is as com¬ 
plete as is needed. The distribution in the colony of each 
species is given as far as it is known. 

It is probable that, as a result of renewed and more detailed 
examination, some of the species here enumerated will have to 
be struck out, particularly when more attention has been given 
to the development and metamorphoses of the individuals, and 
to the sexual differences. At the same time the number of 
species yet to be described must be very large. One can hardly 
make a collection, particularly of Amphipoda, in any part of 
New Zealand, without coming across new and distinct forms; 
and when more systematic dredging is carried out than has 
hitherto been attempted, the number of such undescribed forms 
will be materially increased. 

Note. —^Following Professor von Martens’ suggestion, the speoifie name 
neo-^zelanicus has been adopted in place of all the various forms of the word 
meaning “ of ” or froju New Zealand.” 

Crustacea Malacostraca. 

Order I.— Arthrostaca. 

Stih-order I. Amphipoda. 

Tribe L Lsemodipoda, 

1. CaPRELLINA LONGICOLLIS. 

Caprella longicollis. Bate (Cat. Brit. Mus. Amph., p. B62, 
pi. 57, fig. 4). 

Caprellina novee-zealandm, Thomson (Trans. N.Z, Inst., vol, 
xi., p. 247). 

Caprellina loncjicdllis, Mayer (Caprelliden d. Golfes Neapel, 
p.27). 

Hab, Stewart Island, Dunedhi, Oamaru, G.M.T.; Timaru, 
Lyttelton, G.C. (Ghih.) 

* While quite prepared to take my full share of responsibility for this 
paper, I wish to state that the whole work of preparing it has been done by 
Mr, Thomson. I have simply gone over his manuscript, adding fresh locali¬ 
ties, and making a few suggestions and additions here and there,—C. 0. 
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2. OAPRELtiA AEQUILIBRA. 

Caprella aeqtiilibra, Say (Journ. Acad. Philad. i.). Bate 
(Oat, Brit. Mus. Ampli., p. 362, pi. 67, fig. 5). Mayer 
(Capr. d. G. Neapel, p. 46). 

Oaprella caudata, Thomson (Trans. N.Z. Inst., vol. xi., p. 
246). 

Caprella novcB-zealandm, Kirk (Trans. N.Z. Inst., vol. xi., p. 
392). 

Oaprella obesa, Haswell (Cat. Austral. Crust., p, 814). 

Hah. Dunedin, Oamaru, G.M.T.; Lyttelton, C.O.; Cook 
Strait, T. W. Kirk. (N, S. Wales, Japan, Chma, Brazil, South 
Carolina, Europe.) 

8. Caprella linearis. 

CapreUa linearis, Bate (Brit. Mus., Oat. Amph., p. 353, pi. 

55, fig. 17). Mayer (Capr. d. G. Neapel, p. 58). 
Oaprella Mata, Kirk (Trans. N.Z. Inst., vol. xi., p. 393). 

Hob. Cook Strait, T. W. Kirk. (Europe, East Coast of 
North America.) 

4. Oyamus ceti. 

Oyanius ceti, Martens (Voy. Spitzbergen, 1671), etc., etc. 
Chilton (Trans. N.Z. Inst., vol. xvi. p. 252). 

Hab. Parasitic on whales (Virgia hreviceps), O.C. It ap¬ 
pears to be common on various whales (and sharks ?). I have 
it fi’om several localities in the New Zealand seas, G.M.T. 
On small hump-backed whale, Napier, A. Hamilton. 

Tribe IL Crevettina. 

Fam. I. Oorophiidse. 

6. OoBOPHEUM CONTBACTUM. 

Cor^ophium contractum, Stimpson (Proc. Acad. Nat. Sc. Phil., 
1855). Bate (Brit. Mus, Cat. Amph., p. 282). Thom¬ 
son (Ann. and Mag. Nat. Hist., 5, vol. vi., p. 6; Trans, 
N.Z. Inst., vol. xiii, p. 220, pi. viii). 

Hab, Dunedin, G.M.T.; Lyttelton, O.C. (Japan.) 

6. OoBOPHItTK CBASSICORNE. 

Corophiu7n crassicorne, Bruzelius (Skand. Amph, Gam., p.: 
15, pi. i., fig. 2). Bate (Brit, Mus. Oat. Amph., p, 
282, pi 47, fig. 6). 

Hah. Lyttelton, C.C. (Norway, Britain.) 

; [This species is taken along with C. contractimi, and it is 
probable that they are only male and female of the same species. 
G. Bonmllii is probably the same as O. con- 
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7. CoBOPmUM EXCAVATUM. 

Corophium excavation, Thomson (Trans, N.Z. Inst., vol. xvi., 
p. 236, pi. 12, figs. 1-8). 

Hab, Brighton, near Dunedin, G.M.T. 

8. COROPHIUM BAEBBIANUM. 

Gammanis harbimamts, Thomson (Trans. N.Z. Inst., vol. 
xi., p. 241). 

CoropMum lendenfeldi, Chilton (Trans. N.Z. Inst., vol. xvi., 
p. 262, pi. 20, fig. 1). 

Haplocheira typica, Haswell (Proc. Linn. Soe. N.S.W., vol. 
X., p. 273, p. xi.). 

Rab, Dunedin ? (specimen in the Otago Museum without 

locality,) G.M.T.; Lyttelton, C.C. (Sydney, Haswell.) 

9. Cyrtophium oristatum. 

CyHophium cristatum, Thomson (Ann. and Mag. Nat. Hist. 
5, vol. iv., p. B31, pL 16, figs. 9-15). 

Hab. Dunedin, G.M.T.; Lyttelton, C.C. 

10. PoDOCEEUS FBEQUENS. 

PoSocerm freqtims, Chilton (Trans. N.Z. Inst., xv., p, 85, 
pi. 8, fig. 2). 

Hab. Lyttelton, C.C. 

11. PODOGERUS LONGIMANUS. 

Podocerus cylmdriciis, Kirk (Trans. N.Z. Inst., vol. xi., p. 
402). Not of Say. 

Wyvillea lonpimarms, Haswell (Proc. Linn. Soc. N.S.W., vol. 
iv., p. 336, pL 22, fig. 7). 

Podocerus longimanus, Chiton (Trans. N.Z. Inst., vol. xvi,, 
p. 255, pi. 17, fig. 2). . 

Hab. Lyttelton, C.C.; Welhngton, T. W. Kirk. (Port 

Jackson.) 

12. PoDOCEBUS LATIPES. 

Podocerus latipes, Chilton (Trans. N.Z. Inst., vol. xvi, p. 
258, pi. 19, fig. 2). 

Hab. Lyttelton, C.C. 

13. Podocerus vAnmus. 

Cyrtophium validim, Dana (U.S. Explor. Exped., p. 841, 
pi. 56, fig. 2). 

Podocerus validus, Bate (Brit. Mas. Cat. Amph., p. 253, 
pL 43, fig. 9.) See also N.Z. Journal of Science, 
vol. i., p. 517. 

ifoi. Dunedin, G.M.T. Lyttelton, 0.0. (Eio Janeiro.) 
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14. PaBANJENU TYPICA. 

Paranmnia typica^ Chilton (Trans. N.Z. Inst., vol. xvi., 
p. 259, pi. 19, fig. 1). 

Hah, Lyttelton, C.C. 

15. Paban^nia dentipera. 

Maem dentifera^ Haswell (Proc. Linn. Soc., N.S.W., vol. 
iv., p. 332," pL 20, fig. 4). 

Paranmiia dentifera, Chilton (Trans. N.Z. Inst., vol. xvi., 
p. 260, pi. 21, fig. 2). 

Hah, Lyttelton, C.C. (Port Jackson.) 

16. PaRAN^ENIA LONGIMANA. 

Paranania lonqimana^ Chilton (Trans. N.Z. Inst,, vol. xvi., 
p. 261, pL 20, fig. 2). 

Hah, Lyttelton, C.C. 

17. Iphigenia typica. 

Jphigenia typi-ca^ Thomson (Trans. N.Z. Inst., vol. xiv., 
p. 287, pi. 18, fig. 4). 

Hah, Dunedin, G.M.T.; Lyttelton, C.C. 

Fam>, 11, Orohestiidse. 

18. Nicea neo-zexjinica. 

Nicea mm-zmlandue, Thomson (Trans. N.Z. Inst., vol. xi., 
p. 285). 

Hah, Along east coast of Otago, G.M.T. 

19. Nicea pimbriata. 

Nkea fimhriata, Thomson (Trans. N.Z, Inst., vol. xi., 
p. 236). 

Hah, Dunedin, G.M.T. 

20. Nicea rubra. 

Nicea rubra, Thomson (Trans. N.Z. Inst., vol xi., p. 286). 

Hah, Dunedin, G.M.T.; Timaru, Lyttelton, Sumner, 0.0. 

21. Nicea EGREGiA. 

Nicea egregia, Chilton (Trans. N.Z. Inst.). 

22. A llorchestbs neo-zelanica. 

Allorchestes novi-zealandi(B, Dana (U.S. Explor. Exped., 
p. 894, pL 61, fig. 1). Bate (Brit. Mus. Cat. Amph., 
p. 87, pi. 6, fig, 8). Miers (Cat. N.Z. Crust., p. 125). 

Hah, Dunedin, Sumner, G.M.T.; Bay of Islands, Dana ; 

Moer^ij T. J. Parker; Lyttelton, 0.0. 
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23. Allorchestes brevigornis, 

Allorchestes brevicornis, Dana (U.S. Explor. Esped., p. 893, 
pL.60, fig. 8). Bate (Brit. Mus. Cat. Amph., p. 44, 
pi. 7, fig. 4). Miers (Cat. N.Z. Crust., p. 125). 

Hab. Bay of Islands, Dana. [We have not seen this 

species, G.M.T., C.C.J 

24. Allorchestes reoens. 

Allorchestes , Thomson (Trans. N.Z. Inst., vol. xvi., 

p. 235, pi. 18, figs. 2-6). 

Hah, Wellington, G.M.T. 

26. Orchestia aucklandi^. 

Oi^chestia aucklandicB^ Bate (Brit. Mus. Cat Amph., p. 17, 
pi. 1a, fig. 8). Miers (Cat. N.Z. Crust., p. 121). 

Hah, Auckland Island, Stewart Island, G.M.T.; Auckland 

(Coll. Paris Mus.). 

26. Orchestia tellubis. 

Orchestia telluris, Bate (Brit. Mus. Cat. Amph., p. 20, pi. 8, 
fig. 6; and j)l. 4, fig. 4). Miers (Cat. N.Z. Crust., p. 122), 

Hab, Common on sandy shores, from Bay of Islands to 

Stewart Island, G.M.T. 

27. Orchestia chilensis. 

Orchestia chilensis, M.-Edw. (Hist, des Crust., t. iii., p. 18). 
Bate (Brit. Mus. Cat. Amph., p. 80, pi. 1a, fig. 8 ; and 
pi. 5, fig. 2). Miers (Cat. N.Z. Crust., p, 123), 

Hab, Common on the sea-coast, G.M.T. (Chili.) 

28. Orchestia seerulata. 

: Orchestia serrulata^ Dana (U.S. Explor. Exped., p, 871, 
pi, 58, fig. 7). Bate (Brit. Mus. Cat. Amph., p. 81, 
pi, 5, fig. 4). Miers (Oat. N.Z. Crust., p. 124), 

Hab, Bay of Islands, Dana; Stewart Island, G.M.T. 

29. Orchestia sylvicola. 

Orchestia hylvicola, Dana (U.S. Esplor, Exped., p. 874, pL 
69, figs. 2, 3). Bate (Brit. Mus. Cat. Amph., p. 21, 
pL 3, fig. 7). Miers (Gat. N.Z. Crust., p, 122). 
Thomson (Trans. N.Z. Inst., vol. xiii., p. 208). 

Orchestia tennis^ Dana p. .) Bate, (Lc., p. 29, pi 4, 
fig. 10). 

Orchestia novm-zealandicE, Bate {Lc,, p. 20, pi. 3, fig. 5). 

Hah, Common throughout New Zealand, G.M.T., O.C. 

80. Talorchestia tumida. 

M.S. species, G. M. Thomson. (N.Z. Journal of Science, 
vol. iL, p. 677.) 

Hab. Purakanui, near Dunedin, GiM.T, 

■ ■ 10 
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81. Talorohestia quoyana. 

i Tahrchestia quoyana^ Dana (U.S. Expl. Exped., p, 846). 
Bate (Brit. Miis. Cat. Amph., p. 16, pL 2, fig. 7). 
Miers (Cat. N.Z. Crust., p. 120). 

9 OrcJmtia (Talitrus) novi-zeal an dies, Dana (U.S. Expl, 
Exped., pi. 66, fig. 6). 

9 Orchestoidea (?) nova-zealandim^ Bate (Brit. Mus. Cat. 
Amph., p. 10, pi. 1, fig. 2). 

9 Talitft'm (?) nova-zealandicB, Miers (Cat. N.Z. Crust., p. 
119). 

Hah, Common on all sandy shores in New Zealand, G.M.T., 

0 . 0 . 

82. Talitrus brevicoenis. 

Talitrus brevicornis, M.-Edw. (ffist. d. Crust., voL iii., p. 15). 
Dana (U.S, Expl. Exped., pL 56, fig. 6). Bate (Brit. 
Mus. Cat. Amph., p. 9, pi. 1a, fig. 6). Miers (Cat. 
N.Z. Crust., p. 119). 

Hab, Bay of Islands, Dana and G.M.T.; Dunedin, G.M.T. 

Fam, III, Gammaridse. 

88. Gammarus pragilis. 

Gammarus fragilis, Chilton (Trans. N.Z.'Inst., vol. xiv., 
p. 179, pi. 9, figs. 11-18). 

Hah. Eyreton and Winchester (in wells), C.C. 

84. Megasiceea pasciculata. 

Thomson (Ann. and Mag. Nat. Hist. 
5, vol. vi., p, 5, pi. 1, fig. 5); 

Hab, Dunedin and Sumner, G.M.T.; Timaru and Lyt¬ 
telton, C.C. 

85. Mcera sub-carinata. 

Megairmm suh^carinata, Haswell (Proc. Linn. Soc. N.S.W., 
vol. iv., p. 336, pi. 21, fig. 4). 

Mcera petriei, Thomson (Trans. N.Z. List., vol. xiv., p. 286, 
pL 18, fig. 8). 

Hah, Stewart Island, G.M.T.; Lyttelton, C.C. (Sydney.) 

86. M<BRA QUADRIMANA. 

GaTmmrm qmdrimanust Dana (U.S. Expl. Exped,, p. 966, 
pi. 66, fig. 9). 

Mmra qmdrimma, Bate (Brit. Mus. Cat Amph,, p. 194, 
pi. 36, fig. 6). Thomson (Trans, N.Z. Inst., voL xiv., 
p* 236, pi. 17, fig. 4)* , 

; Stewart Island, G.M.T* (Fiji# ) 
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37. Mceka incebta. 

Moem incerta, Chilton (Trans. N.Z. Inst., vol. xv., p. 83, 
pi. 3, fig. 3). 

Hah. Lyttelton, C.C. 

38. M(eba spinosa. 

M(Bra spinosa, Haswell (Proc. Linn. Soc. N.S.W., vol. iv., 
p. 268, pi. 10, fig. 5). Chilton (Trans. N.Z. Inst., 
vol. XV,, p. 81). 

" Hab. Auckland, C.C. (Tasmania.) 

89. Melita tenuicornis. 

Melita tenuicornis, Dana (U.S. ExpL Exped., p. 968h 
Thomson (Trans. N.Z. List., vol, xi., p. 241). 

Mcera tenuicornis, Bate (Brit. Mus. Cat. Amph., p. 195, 
pi. 85, fig. 6). 

Paramcera tenuicornis, Miers (Oat. N.Z. Crust., p. 127). 

Rah. East Coast of Otago, G.M.T.; Timaru, Lyttelton, 

0.0.; Bay of Islands, Dana. 

40. PoLYCHEEIA OBTUSA. 

Pokfcheria obtusa, Thomson (Trans. N.Z. Inst., vol. xiv., p. 
238, pi. 17, fig, 3). 

Hah. Stewart Island, G.M.T.; Lyttelton, C.C. 

41. Habmonia crassipes. 

Harmonia cimsipes, Haswell (Proc. Linn. Soc. N.S.W,, vol. 
iv., p. 330, pi. 19, fig. 3), Chilton (Trans. N.Z. Inst., 
vol, XV., p. 82). 

Hab. Lyttelton, Tinaaru, C.C. (Sydney.) 

42. Cranoonyx compactus, 

Cranifonyx compaetus, Chilton (Trans. N.Z. Inst., vol. xiv., 
p. 177, pi. 10, figs. 18-19). 

Hab. Eyreton (in wells), C.C. 

43. Aoea typica. , 

Aora typica, Ei'oyer (Tidski’,, ser. 2, vol.i., p. 328). Bate 
(Brit. Mus. Cat. Amph., p. 161, pi. 29, fig. 8). 

$ Microdeutojms nmciilatus, Thomson (Ann. and Mag. Nat. 
Hist. 5, vol. iv., p. 331, pL 16, figs 5-8). 

^ Microdeiitopiis mortoni, Haswell (Proc. Linn. Soc. N.S.W., 
vol. iv., p. 339, pi. 22, fig. 2). 

9 Microdeiitopiis tenuipes, Haswell (Z.c., p. 339, pi. 22, 
fig- !)• 

S Mierodeutopiis mamlatitSr Chilton {Tibxis. N.Z. Inst., vol. 
xiv., p. 73). 

Hab. Dunedin, Stewai’t Island,G.M.T.; Lyttelton,Sumner, 

Timaru, Auckland, C.C. (Sydney, Yalparaiso.) 
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44. LEucoTHoe trailii. 

Leucothoe trailii, Thomson (Trans. N.Z. Inst., vol, xiv., p. 
234, pL .18, fig. 1). 

Hab. Stewart Island, G.M.T.; Lyttelton, G.C. 

45. Seba typica. 

Teraticum typimm^ Chilton (Tirans. N.Z. Inst., vol. xvi., p. 
257, pi. 18, fig. 1). 

Seba typica, Chilton (N.Z. Jonrn. Sc., vol. ii, p. 320). 

Hab, Lyttelton, C.C. 

46. Eusirus cuspidatus, var. antaroticus. 

Eusirus cuspidatus, Kroyer (Tidskr, 2, vol. i., p. 501, pi. 7, 
fig. 1). Bate (Brit. Miis. Cat. Amph., p. 154, pi. 28, 
figs. 6, 7). Var. antarcticits, Thomson (Ann. and Mag. 
Nat. Hist. 5, vol. vi, p. 4). 

Hah, Dunedin, G.M.T. (Greenland.) 

47. Ajviphithonotus levis. 

AinpMthontus Imvis, Thomson (Ann. and Mag. Nat. Hist. 

5, voL iv., p. 830, pi. 16, figs 1 to 4). 

Rah, Dunedin, G.M.T.; Timaru, Lyttelton, C.C. 

48. Calliopius biuactylus. 

Calliope didactyla, Thomson (Trans. N.Z. Inst., vol. xi., 
p. 240). 

Eah, East Coast of Otago, G.M.T. 

49. CALLIOPrUS FLUVLATILIS. 

Calliope fluviatilis, Thomson (Trans. N.Z. Inst., vol, xi., 
p. 240). 

Hah, Common in streams, ditches, etc., in Otago, G.M.T.; 
very common in streams, etc., North Canterbury, C.C. 

50. Cai.liopitts sitbterraneus. 

CaUiopiKs suhlenymeus, Chilton (Trans, N.Z. Inst., vol, xiv., 
p. 177, pi. 9, figs. 1-10). 

Hah, Winchester and Eyreton (in wells), C.C. 

51. Pherusa neo-zblaniga. 

Pherusa novw-zeqlandia^., Thomson (Trans. N.Z. Inst., 
vol. xi.,'p. 239). 

Hab, Dunedin, G.M.T. 

52. Pherusa ccsrulea. 

Ms. species, G.; M. Thomson (N.Z. Joura. of Science, 
vol. ii., p. 576). 

Hab, Stream on the Old Man (Obelisk) Eange, Otago, 
8,000ft* elevation* G.M.T* 
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53. Atylus danai. 

Atylus danai, Thomson (Trans. N.Z. Inst., vol. xi., p. 238). 

Hah, East coast of Otago, common, G.M.T. ; Timaru, 

L3rttelton, Sumner, C.C. 

64. DeXA^UINE PACIFICA. 

Dexamine Pacifica^ Thomson (Trans, N.Z. Inst., voL xi,, 
p. 238), 

Hab, Stewart Island, Dunedin, G.M.T,; Lyttelton, C.C. 

65. AmpHiLocHus squahosus. 

Amphiluchus squnmosxis, Thomson (Ann. and Mag. Nat. Hist., 
5, vol. vi., p. 4, pi. 1, fig. 4). 

Hah, Dunedin, G.M.T, 

66. (Ediceeus neo-zelanious. 

tEdicerus nova-zealandies, Dana (U.S. Expl. Exped., p. 984, 
pi. 63, fig. 7). Bate (Brit. Mus. Cat. Amph., p. 104, 
pi. 17, fig. 1). Miers (Cat. N.Z. Crust., p. 126). 

Hah, Bay of Islands, Dana; I do not know this species, 

G.M.T.; Lyttelton (identification doubtful), C.C. 

67. Bhoxus batei. 

Fhoxm batei, Hasweli (Proc. Linn. Soo. N.S.W., vol. iv., 
p. 259, pi. 9, fig. 8). Thomson (Trans. N.Z. Inst., 
vol. xiv., p. 232, pi. 18, fig, 2). 

Hah, Stewart Island, G.M.T. (Sydney.) 

58. Bircenna pulva. 

Bircenna fulva, Chilton (Trans. N.Z. Inst., vol. xvi., p. 264, 
pi. 21, fig. 1). 

Hah. Lyttelton, C.C. 

59. Anonvx exiguus, 

Amnyx exiguus, Stimpson (Mar. Invert. Gr. Manan, p. 61). 
Bate (Brit. Mus. Cat. Amph., p. 75, pL 12, fig. 8). 
Thomson (Trans. N.Z. Inst., vol. xiv., p. 282, pL 18, 
%. 2 ). 

Hah. Stewart Island, G.M.T. (E. coast of N, America.) 

60. AnONYX OOEPIJIiENTUS. 

Anonyx corpule^iis, Thomson (Trans. N.Z. Inst., voL xiv., 
p. 231, pi. 17, fig. 1). 

^ Hah. Stewart Island, G.M.T. 

61-63. Lysianassa sp. , \ 

Lysianassa kroyeri, (Brit. Mus. Cat. Amph., p. 65, pL 10, 
fig. 4). Thomson (Trans. N.Z. Inst,, vol, xi., p. 237). 

The above identification is extremely doubtful; the species 

referred to it has been found at Dunedin Harbour and Stewart 

Island, G.M.T. I have at least three species of the genus from 



UQ 


Transactions^' — Zoolog^j, 


Lyttelton and elsewhere, none of them referable to L. krdyeri 
without considerable doubt, C.O. [Descriptions of these are 
not published pending the publication of the Challenger report 
on the Amp}iipodaJ\ 

[In the “ Zool. CoU. of H.M.S. Alert^ p. 812, Mr. Miers 
refers to this genus and species as Ephippiphora kroyen (White), 
the original designation. Meanwhile the limits of the genus and 
the characters of the species require complete revision.] 

64. Pleustes panoplus. 

Pleustes panoplns^'Eioj&c (Gron. Amf., p. 42). Bate (Brit. 
Mus. Cat. Amph., p. 63, pi. 9, fig. 9). Kirk (Trans. 
N.Z. Inst., vol. xi., p. 402). 

Hah. Wellington, T. W. Kirk. (Greenland, North Atlantic.) 

66. PAN0Pn<EA SPINOSA. 

Panoplma spinosa, Thomson (Ann, and Mag. Nat. Hist., 6, 
vol. vi., p. 3, pi. 1, fig. 2). 

Hal). Dunedin, G.M.T.; Lyttelton, C.O. 

66. Panoplcba debilis. 

Panoplcea dehilis^ Thomson (Ann. and Mag. Nat. Hist., 6, 
vol. p. 8, pi. 1, fig. 3). 

Hah. DuneAn, G.M.T.; Lyttelton, C.O. 

67. Panoplcea translucens. 

Panoplma transhicem^ Chilton (Trans. N.Z. Inst., vol. xvi., 
p. 263, pi. 21, fig. 3). 

Hah. Lyttelton, O.C. 

68. CyPROIDIA (?) CRASSA. 

Cyp7'oiMa (?) cram, Chilton (Trans. N.Z. Inst., yol. xv., 
p. 80, pi. 8, fig, 1). 

Bab. Lyttelton, 0.0. [This species is only placed here 
provisionally.] 

69. Probolxum RiiERsn. 

: mcrm, Haswell (Proo. Linn. Soc. N.S.W., vol, 

iv., p. 328, pi. 24, fig. 4). 

Montaguanamiersiif Chilton (Trans. N.Z. Inst., vol. xv., p. 79), 
Hah. Timaru, Lyttelton, C.C. (Poi't Jackson.) 

Tribe HI. Hyperina. 

Fam. I. Phronimidse. 

70. PhRONIMA NE0-3SELANICA. 

Phronima nom^zealmidim, Powell (Trans, N.Z. Inst., vol. 
viL, p. 294, pL 21, fig. 1). Miers (Cat, N.Z. Crust., 
■p.l29).:: 

Hah. Common on East Coast of Otago, G.M.T.; Buinner, 
Powell ^ West Coast, Haast ; Wellington,^ & 
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71. THEmSTO ANTABCTICA. 

Themisto antarcticai Dana (U.S. ExpL Exped., p. 1005, 
pi. 69, fig. 1). Bate (Brit. Mus. Cat. Amph., p. 812, 
pi. 50, fig. 8). Thomson (Trans. N.Z. Inst., vol. xi., 
p. 243). 

Hab. East Coast of Otago, G.M.T. (Antarctic Ocean.) 

Fam, II. Platyscelidffi. 

72. Platyscelus inteemedius. 

Platyscelus intermedviiSf Thomson (Trans. N.Z. Inst., vol. xi,, 
p. 244). 

Eab. East Coast of Otago, G.M.T. 

73. OXYCEPHALUS EDWAEDSn. 

Oxycephalus edwardm, Thomson (Trans. N.Z. Inst., vol, 
xvi., p. 238, pi. 12, figs. 14 to 21, and pi. 13, fig. 1). 

Hob. East Coast of Otago, G.M.T. 

74. PhKEATOICUS TYPICUS. 

Pkreatoicus typicm, Chilton (Trans. N.Z. Inst., vol. xv,, 
p. 89, pi. 4). 

Hdb. Winchester and Eyreton (in wells), C.O. 

[The systematic position of this singular crustacean is 
doubtful. In general appearance, I was inclined to place it 
among the Amphipoda, but from the fact of the first five pairs 
of pleopoda acting as branchial organs, and firom the absence of 
any such organs attached to the p^eion, Mr. Chilton places 
it among the Isopoda. —G.M.T,] 

Sub-order II.—^Isopoda. 

Tribe I. Anisopoda. 

Fam. 1. Tanaidse. 

75. Tanais neo-zelanioa. 

Tanais novce-zealandim^ 6. M. Thomson (Ann. and Mag. Nat. 
(Hist., 6, vol. iv., p. 417, pi. 19 ; Trans. N.Z. Inst., vol. 
xiii., p. 207, pi. 7). 

Hah. Dunedin Harbour, G.M.T.; Lyttelton, O.G. 

76. Pakatanais tenuis. ' 

Parataimis tenuis^ G. M. Thomson (Ann. and Mag. Nat. 
Hist., 5, vol. vi., p. 2, pi. 1; Trans. N.Z. Inst., vol. 
xiii,, p. 207). 

Hab. Dunedin Harbour, G.M.T.; Lyttelton, C.G. 

77. Apseudes timabuvia. 

Apseudes tmaruvia, Chilton (Trans, N.Z. Inst,, vol. xv,, 
p, 146, pi. 18). 

ffab. Timaru, C.C, 
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78. Apseudes latus. 

Apseiidea latus^ Chilton (Trans. N.Z. Inst., vol, xvi., p. 249, 
pi. 17). 

Hab, Lyttelton, 0.0. 

79. Anthtjba plageliu^ta, 

Anthura flagellata, Chilton (Trans. N.Z. Inst., vol. xiv., p. 
172, pi. 8). 

Hah. Lyttelton, 0.0. 

80. Anthuba apfinis. 

Anthura afinis, Chilton (Trans. N.Z, Inst., vol. xv., p. 72, 
pi. 1). 

Hab. Lyttelton, C.C, 

81. Paeanthuba oostana. 

Anth%ora gracilis, Milne-Edwards (Hist, des Crust., vol. iii., p^ 
186, pL 81). 

Pm^anthura costana. Bate and Westwood (Brit. Sessile-eyed 
Crust., vol. ii., p. 165). Thomson (Trans. N.Z. Inst., 
vol. xiv., p. 280). 

Hah, Mouth of the Taieri River, G.M.T. (English Channel, 

Mediterranean.) 

82. OsUEEOENS FONTANUS. 

Craregens fotitanm, Chilton (Trans. N.Z. Inst., vol. ziv., 

p.n6,pL10). 

Hah, Eyreton and Winchester, Canterbury, in wells, C.C, 

Tribe IL Euispoda. 

Fam, J. C3rmothoid8B. 

88. Dynamena huttoni. 

Dynamma huttoni, G. M. Thomson (Trans. N.Z. Inst., 
vol. si., p, 234). 

Hah, Dunedin, G.M.T.; Timaru, Lyttelton Harbour, C.C. 

84. CyMODOOBA OOKDIFOBAMINALIS. 

Oyynodocea cordiforaminalis, Chilton (Trans. N.Z. Inst., 
voL siv., p. 188, pi. 22). 

Hah, Lyttelton, C.C. 

85. CyMODOCEA OBANOLATA, 

Oymodocea gramdata, Miers (Ann. and Mag. Nat. Hist,, 4, 
vol. 17, p. 229 ; Oat. N.Z. Crust., p. 114, pi. S, fig. 5). 

Hah, New Zealand, Miers ; Flinders Island and Tasmania, 
[We 49 iiot Imow this,—G.M.T.,r 
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86. Oymodocea convexa. 

Cymodocea convexa^ Miers (Ann. and Mag. Nat. Hist. 4, 
vol. xvii, p. 229 ; Cat. N.Z. Crust., p. 114, pi. 8, fig. 6). 

Hah, New Zealand, Miers. [We do not know tins.— 
G.M.T., C.O.] 

87. N^sa oanalioulata. 

Nesea canalicidata, Thomson (Trans. N.Z. Inst., vol xi., 
p. 234). 

Hah, Dunedin, G.M.T.; Lyttelton, C.C. [Mr. Miers 
(“ Zool. Coll., H.M.S. Alert,'* p. 809) thinks this belongs to the 
genus Cilima of Leach. I cannot set this doubt at rest, as the 
type appears to have been lost.—G.M.T.] 

88. Amphoeoidea palcieee. 

Amphoroidea falcijer, Hutton, M.S. Cat. Thomson (Trans. 
N.Z. Inst., vol si., p. 238). 

Ha]), Dunedin and Stewart Island, G.M.T.; Lyttelton, 
O.C. (Perhaps this is A, typica, —M.-Edwards.) 

89. Cekatothoa imbrioata. 

Ceratothoa hanksii, Mers (Oat. N.Z. Crust., p. 105). 

Ceratothoa trigonocephela, Heller (Eeise der Novara, Crust., 
p. 148). Thomson (Trans. N.Z. Inst., vol. xi., p. 
233). 

Qe)'atothoa imbricata, Miers (Zool. Col. H.M.S. Alert, 
p. 300, where the full synonymy of the species is to be 
found). 

Hah, New Zealand, Miers ; Dunedin, G.M.T. (Australia, 
India, China.) 

90. Ceratothoa lineata. 

Crn'otothoa lineata, Miers (Ann. and Mag, Nat. Hist. 4, 
vol. xvii., p. 227 ; Cat. N.Z. Crust., p. 105). 

Hah. New Zealand, Miers. [We do not know this species, 
G.M.T., O.C.] 

91. Mdh NEO-ZELANICA. 

Mga novm^zealandim, Dana (U.S. Explor. Exped.,p. 767, pL 
51). Miers (Cat. N.Z. Crust,, p. 108). 

Hah, Bay oi Islands, Dana; Duneto and Stewart Island, 
G.M.T.; Lyttelton Harbour, G.O.; Moeraki, T. J. Parker. 

92. PSBTJB^OA PUNCTATA. 

PseudcBga punetata, G. M. Thomson (Trans. N.Z. Inst., vol. 
xvi., p. 234, pi, 12). 

Hah, Dunedin, G.M.T, 
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93. Liboneca neo-zelanica. 

Lironeca noveB-zealandiis, Miers (Ann and Mag. of Nat, Hist, 4, 
vol. svii., p. 227; Cat. N.Z. Crust., p. 106, pi. 8, fig. 2), 
Hah, New Zealand, Miers; Dunedin, G.M.T.; Lyttelton 
Harbour, C.C. 

94. Neeogila macleayh. 

Cilonera macleayiif Le.acli [?] (White inDieffenb. Voy. N.Z., 
vol ii., p. 268). 

Nerocila imhicata (List Grust. Brit. Mus., p. 108). Miers 
(Cat', N.Z. Crust-, p. 107). 

Hab. New Zealand, Fabr. [We do not know this species, 
G.M.T., C.C.] 

95. Cirolanta Rossn. 

Cirolana rossii (List Crust. Brit. Mus., p. 106). Miers 
(Ann. and Mag. Nat. Hist. 4, vol. xvii., p- 228; Cat. 
N.Z. Crust., p. 109, pi. 8, fig. 3). 

Hab, Auckland Islands, Miers; G.M.T.; Lyttelton Har¬ 
bour, C.C. 

96. Serous paradoxa. 

SeroMs paradoxa, And. and M.-Edw. (Archiv. Mus. Hist. 
Nat., vol. ii., p. 28). Miers (Cat. N.Z. Crust., p. 116, 
which see for synonymy). Beddard (N.Z. *Ioum. Sc., 
voL ii., p. 890). 

Bab, New Zealand ? (Coll. Brit. Mus.). (Patagonia.) 

97. Serous schvthbi. 

Serolis schythd, Liithen (Naturh. Foren. bidensk, p. 98). 

Bedded (N.Z. Journ. Sc., vol. ii., p. 890). 

Rah, New Zealand? (Brit. Mus. Coll.) (Patagonia). 

98. SeROLIS BROaiLEYANA. 

Sei^olis hronileyana, v. Willemdes-Suhm (Proc. Boy. Soc., vol. 

xxiv., p. 585). Beddard (N.Z. Journ. Sc., vol. ii., p. 890). 
Hah, East of New Zealand; 900 and 1,100 fathoms, 
Beddard. 

99. Serous latifrons. 

Berolu latifrom (List Crust. Brit. Mus., p. 186). Miers 
(Ann. Mag. Nat. Hist., 4, vol. p. 74; Gat. N.Z. 
Crust., p. 117, pL 8, fig. 7). 

Hab, Auckland Islands (Coll. Biit. Mus,). [We do not 
know any of the above four species.-—G.M.T., C.C.] 

100. ScUTUnomEA MACULATA. - 

Scutuhzdea maculata^ Chilton (Trans. N.Z. Inst., vol. xv., 

Lyttelton, Timaru, 0.0, 
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Fcon* II, Spli^romidas, 

101. SpHLEEOMA &IGAS. 

SpJimronm gigas, Leach (Diet, Sci. Nat., vol. xii., p. 346). 
M.-Edw. (Hist. Nat. Crust., vol. iii., p. 205). Miers 
(Cat. N.Z. Crust., p. 110). 

Hah, Common round the coasts of New Zealand, and at 

the Auckland Islands, G.M.T., C.C. (Falkland Islands, and Cape 

Horn.) 

102. Sph,eeoma veeeucaxtda. 

Spheeroma vemieauda (List Crust. Brit. Mus., p. 102). 
Dana (U.S. Explor. Exped., Crust., part ii., p. 779, 
pi. 63). Miers (Cat. N.Z. Crust., p. 111). 

Hah, New Zealand (Coll. Brit. Mus.); Bay of Islands, 

Dana. ( Australia.) [I do not know this species.—G.M.T.] 

103. Sphjeeoma obtusa. 

Sphmroma obttisa, Dana (U.S. Explor. Exped. Crust., pai*t 
ii., p. 779, pi. 68). Miers (Cat. N.Z. Crust., p. 112). 

Hah, Bay of Islands, Dana; G.M.T.; Lyttelton (?), C.C.; 

Campbell Island, G.M.T. 

104. ISOCLABTJS AEMATUS. 

Sphcproma armatat M.-Edw. (Hist. Nat. Crust., vol. iii., p. 
210);' White (Dieffenb. New Zeal., vol.ii.,p. 268).Dana 
(U.S. Explor. Exped., Crust., vol. ii., p. 780, pi. 62), 

Isocladus armatm, Miers (Cat. N.Z. Crust., p. 112). 

Hah. New Zealand (Coil. Mus. Paris); Bay of Islands, 

Dana; G.M.T. 

105. Isocladus spinigeb. 

Spharoma spmigera, Dana (U.S. Explor. Exped., Crust., 
vol. ii., p. 780, pi. 52). 

Isocladics spiniger, Miers (Cat. N.Z. Crust., p. 113, pi. 8). 

Hah, New Zealand (Coll. Brit. Mus.); Bay of Islands, Dana; 

Lyttelton, C.C. [I do not think I know this form, G.M.T*] 

Fam, III, Idoteidse. 

106. Idotea maeina. 

OnisciiB marinm^ Linn. (Fauna Suecica, p. 500), etc. 

Idotea marina^ Miers (Journ. Linn. Soc., voL xvi., p. 25; 
which see for complete synonomy). 

Hah. Coast of New Zealand (M. Petit, in Paris Mus. Coll,). 

107. Idotea metallica. 

Idotea metallica, Bose. (Hist. Nat. Crust., vol. ii., p. 179, 
pL 15). Miers (Joum, Linn. Soc., vol. xvi., p. 35). 

Idotea argentea, Dana (U.S. Explor. Exped. Crust., vol. ii., 
p. 698, pi. 46), Miers (Cat. N.Z. Crust,, p. 92). 

New Zealand (?), Dana, 
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108. Ibotea margaeitacea. 

Idotea margaritacea, Dana (U.S. Explor. Exped. Crust., 
voL ii., p. 700, pi. 46). Miers (Cat. N.Z. Crust., 
p. 92 ; Journ. Linn. Soc., vol. xvi., p. 38). 

Hah. Between Australia and New Zealand, Dana. 

[We do not know the preceding three species, G-.M.T., C.O.] 

109. Idotea lacusteis. 

Idotea lacustris, G. M. Thomson (Trans. N.Z. Inst., vol. xi., 
p. 250). Miers (Joum. Linn. Soc., vol. xvi,, p. 89). 
Hab. Tomahawk lagoon, near Dunedin, Hutton; G.M.T. 
(Port Henry, Straits of Magellan ?) 

110. Idotea ungulata. 

Idotea ungulata, Lam. (Hist. Anim. sans Vert., v., p. 160). 

Miers (Jourzi. Linn. Soc., vol. xvi., p. 52). 

Idotea affinis, M,-Edw. (Hist. Nat. Crust., vol. hi., p. 133). 
Miers (Cat. N.Z. Crust., p. 93). Thomson (Trans. 
N.Z. Inst., vol. xi., p. 232). 

Hab. Common round the coasts of New Zealand, G.M.T., 
G.C. 

111. Idotea blongata. 

Idotea elongata (List Crust. Brit. Mus., p. 95). Miers (Ann, 
Mag. Nat. Hist., 4, vol. xvii., p. 225; Cat. N.Z. Crust., 
p, 93, pi. 2; Journ. Linn. Soc., vol. xvi., p, 64). 

Hah. Auckland Islands (Coll. Brit. Mus.); Auckland (Coll. 
Paris Mus.); Lyttelton, C.C.; Akaroa, B. M. Laing. 

112. Idotea festiva. 

Idotea festiva, Chilton (N.Z. Joum. of Science, vol. ii., p. 
820; Ann. Mag. Nat. Hist., 5, vol. , p. 128, pi. 5a., 
hgs. 1 to 8. 

Hah. Sumner, near Christchurch, C.C. 

113. EdOTIA DiLATATA, 

Edotia dilatata, G. M. Thomson (Trans, N.Z. Inst., vol, 
xvi,, p. 235, pi, 12). 

Hah. Auckland, T. F. Cheesemau. 

114. ClEANTIS TUBICOLA. 

OUantis tuMcola, Thomson (N.Z. Journ. of Science, vol. ii., 

Hab. Auckland, K* Gillies. 

116, Aeoturus TUBBRCULATUS. 

Arctuty& tuberciilaius, Thomson (Ann. Mag. Nat* Hist., 5, 
vol. iv,, p. 416, pL 19; Trans. N.Z. Inst., vol, xhi., 
206, pL 7). : ' 

]Sab, Dunedin Harbour, G;,M.T.; Lyttelton Harbour, C.C. 
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Fam, IV, Aseilidfcfc*. 

116. J.ERA NEO-ZBLANICA. 

Jtfra novce-sealmidifT, Chilton (Trans. N.Z. Inst., voL xv., 
p. 189). 

Hab. Lyttelton, C.C. 

117. Liimnoria segnis. 

Ldmnoria segnis, Chilton {Trans. N.Z. Inst., voL xv., p. 76, 
pi. 2). 

Hab. Lyttelton, C.C. 

118. Janiea longicaxjda. 

Janira longicauda, Chilton (Trans. N.Z. Inst., vol. xvi., 
p. 250, pi. 18). 

Rab. Lyttelton, C.C. 

119. Stenetrium fractum. 

Stenetrium fractum, Chilton (Trans. N.Z. Inst., vol. xvi., 
p. 251, pi. 18). 

Hab, Lyttelton, C»C. 

Fam, F. Oniscidse. 

120. Ligia neo-zelaniga. 

Ligia novcc-zealandim, Dana fU.S.Explor. Exped., Crust,, vol. 
ii., p. 739, pi. 49). Miers (Cat. N.Z. Crust., p. 103). 

Hah, Bay of Islands, Dana. [I do not know this species, 

G.M.T.] 

121. Ligia qtjabrata. 

Ligia quadrata, Hutton (M.S. Cat. N.Z. Crust.). Thomson 
(Trails. N.Z. Inst., vol, xi., p. 282). 

Hab. Bay of Islands, Waiwera, Dunedin, Stewart Island, 

G.M.T.; Lyttelton, Sumner, C.C. 

122. Philtgria rosea, 

Itea rosm, Koch (Contin. Panzer Deutsch, Ins., 162, 16; 
Deutscb. Crust., 22, 16). 

Philoiigria rosea, Kinahan (Nat. Hist. Bev., vol. v., p, 197, 
pi. 28). Bate and Westwood (Brit. Sess.-eyed Crust., 
vol. ii., p. 460). Chilton (Trans. N.Z. Inst., vol. xv., 
p. 78). 

Hah, Canterbury generally, and Lake Wakatipu, C.C.; 

Nelson (in a cave), J. C. Gully. (Britain, Germany.) 

128. Philygria thomsonh, 

PMlougria Chilton (N.Z. Jour. Sci., vol. ii., p. ). 

Hah, Spar Bush, Southland, C.C. 
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124. Oniscus punctatus. 

ChiVseiispifnctatiiSf Thomson (Trans. N.Z. Inst., vol. xi., p. 232). 

Hah, Common from Auckland to Stewart Island, G.M.T., C.C. 

125. Oniscus pubescens. 

Oniscus pubescejis, Dana (U.S. Explor. Exped. Crust., vol. ii,, 
p. 730, pL 48). Miers (Cat. N.Z. Crust., p. 99). 

Hah, Whaikare Eiver, Dana. [I do not know this species.— 

G.M.T.] 

126. POBCELLIO GRANIGEE. 

PorcelUo graniger (List Crust. Brit. Mus., p. 99). Miers 
(Ann. Mag. Nat. Hist., 4, vol. xvii., p. 226;, Cat. 
N.Z. Crust., p. 99). 

Hah, Common everywhere in New Zealand, G.M.T., C.C. 

127. PoRCEIiLIO NEO-ZELANICUS. 

PorcelUo ^ealmidicus (List Crust. Brit. Mus., p. 99). Miers 
(Ann. Mag. Nat. Hist., 4, vol. xvii., p. 225; Cat. 
N.Z. Crust., p. 100, pi. 2). 

Hah, New Zealand (CoU, Brit. Mus.). [We do not know 

this species.—G.M.T., C.C.] 

128. ScYPHAX ORNATUS. 

Scgphax ornatus, Dana (U.S. Explor. Exped., Crust., vol, ii., 
p. 734, pi. 48). Miers (Cat. N.Z. Crust., p. 101). 

Hah, Bay of Islands, Dana. 

129. SCYPHAX INTERMEBIUS. 

Scgphax interinedkis, Miers (Ann. Mag. Nat. Hist., 4, 
vol, xvii., p, 227; Cat. N.Z. Crust., p. 102, pi. 2). 

Hah, New Zealand (Coll. Brit. Mus.). [We do not know 

the two foregoing species.*—C.M.T., C.C.] 

130. ACTiECIA EUCHROA. 

Actmcia euahroa, Dana (U.S. Explor. Exped., Crust,, vol. ii., 
p. 734 ‘?). Miers (Cat. N.Z. Crust., p. 102). 'Thomson 
(Trans. N.Z. Inst., vol. xi., p. 249). 

Hnb, Bay of Islands, Dana, G.M.T,; Dunedin, G.M.T, 

131. Actjecu aucklandle. 

Actmcia aiicklandiut Thomson (Trans. N.Z. Inst., vol. xi., 
p. 249). 

Hdb, Auckland Islands, Jennings. 

132. OUBABIS RUGULOSUS. 

Guham rugulosus^ Miers (Ann. and Mag. Nat. Hist., 4, 
vol. xvii., p. 225; Cat. N.Z. Crust, p. 96, pi. 2). 
Chilton (TranSi N.Z. Inst., vol. xv., p. 73). 

Bah, New Zealand (ColL Brit. Mus.); Dunedin, G.M.T.; 
Canterbury and Sdutblana, C.G* 
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133, SpHEEILLO MONOLINUS. 

Spherillo monolinus, Dana (U.S. Explor, Exped., Crust., 
vol. ii., p. 719, pi. 47). Miers (Cat. N.Z. Crust., p. 97). 
Hab, Auckland, Heller; Waikare Eiver (Coll. Dr. G. 
Pickering, Dana). [I do not know this species.—G.M.T.] 

134. Spheeillo spinosus. 

Spherillo spinosus, Dana (U.S. Explor. Exped. Crust,, 
vol. ii., p. 728, pi. 47). Miers (Cat. N.Z. Crust., p. 97), 
Hab, Near Bay of Islands (GoU. Dr. G. Pickering, Dana) ; 
Dunedin (?), G.M.T. 

185. Spheeillo dan^. 

Spherillo da^ue, Heller (Voy. ^'ovara, Crust., p. 184, pi. 12), 
Miers (Gat. N.Z. Crust., p. 97). 

Hab. Auckland, Heller. [I do not know this species.— 
G.M.T.] 

136. Aemadillo spbciosus. 

Armadillo speciosus, Dana (U.S. Explor, Exped,, Crust., 
vol. ii., p. 718, pi. 47). Mers (Oat. N.Z. Crust., p. 95). 
Hab. Bay of Islands, Dana; Wellington, Hutton; Nelson, 
J. C^ GuUy. 

187. Armadillo inconspicutts. 

Armadillo incompicuus^ Miers (Ann. and Mag. Nat. Hist., 
4, vol. xvii., p. 225 ; Cat. N.Z. Crust., p. 95, pi. 2). 
Hab. New Zealand (Coll. Brit. Mus). [I do not know this 
species,—G.M.T.] 

Gen. et sp. hicertm sedis. 

138. Plakaethrium typicum. 

Plakarthviwni typicum^ Chilton (Titans. N.Z, Inst., vol. xv., 
p. 74, pi. 1). 

Hab. Lyttelton, C.C. 


Art. XXXIV .—A New Specks of Philygria."' 

By G3HAS. Chilton, M.A. 

[Bead before the Philosopkical Society of Canterbury, Novernber, 1885.] 

Plate V* 

Philygeia thomsoni, sp. nov. Plate V., figs. 1 to 6. 

Body, fairly convex ; length, about twice the greatest breadth ; 
first segment of thorax produced anteriorly on each side into 
rounded lobes, so as to enclose about half of the head, which is 

♦ Prom a remark in the “ Zoological Record ” for 1877, Crust., p. 24, it 
appears that Philygria is a more correct spelling of the word than 
Philmtgria. 
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spaall and transversely elliptical, and is produced below and in 
front of the eyes into small rounded projections. Last six seg¬ 
ments of thorax of about equal lengths, and shorter than the 
first; last three with the postero-lateral angles acute, produced. 
Abdomen much narrower than the thorax, and narrowing 
considerably posteriorly; lateral margins nearly straight; last 
segment suhtriangular, with apex truncate ; posterior margin, 
and the posterior portions of the lateral margins, perfectly 
straight. Surface smooth and shining, apparently with very 
short setae at intervals. Colour, mostly black, or very dark 
brown, with markings of light yellow or white. 

Inner antenna small, but able to be seen in dorsal view. 
Outer antenna, with the first three joints increasing in length ; 
third, as long as the first and second together; fourth, half as long 
again as the third, and about three-fourths as long as the fifth. 
Third stouter than the fourth, which is stouter than the fifth. 
Flagellum as long as the fifth joint, and tapering gradually; 
clearly dmded into five joints, and the last, which is longer than 
any of the others, bears indistinct marks as if divided into two, 
the extremity bearing a pencil of straight setas. Whole aoitenna, 
thickly covered with very fine setae, and having larger setae at 
the distal ends of the second, third, and fourth joints. Thoracic 
legs, increasing considerably in length posteriorly, bearing many 
long, stiff setae, particularly on the carpus, near the distal end 
of which the longest is situated. Pactylos bearing a peculiar 
seta longer than the dactylos itself; it is stout at base, and’ soon 
splits up into two branches of about equal size; the branch 
remote from the dactylos giving off numerous sub-branches on 
the side near the dactylos; the other branch ’splitting into 
several branches, which still further subdivide towards the end. 
Posterior pleopoda rather large, two-thirds as long as the 
abdomen ; inner ramus articulated to the inner margin of the 
peduncle anteriorly to the outer ramus, slender, and about 
three-fourths as long as outer ramus, which narrows rapidly 
towards the extremity; both bear a few setae at the end, and 
are thickly covered with very short setae. 

Length: *3 inch. 

Hab ,—Spar bush, Southland. 

I have named this species after Mr. G. M. Thomson, jErpm 
whom I have received much kind assistance. 

In general appearance, and in the form of the outer antenna, 
it differs considerably from the species common in many parts 
of the South Island, which I have previously identified with 
'Philygria ro^ea, and it is much larger than the ordinary speci¬ 
mens of this species; though I have one specimen of P. rosea 
from Kinioch, Lake Wakatipu, quite as large as any of my 
specimens of P. tKoymonu In some details, however, I find the 
two strikingly alike.; This is particularly the case with the 
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maxillipedes and the peculiar setaB on the dactylos of each of 
the thoracic legs. In P. thomsoni, in the maxillipedes (see fig. 
2), there is a large basal joint, which bears at its extremity two 
small, but well-marked branches. The inner branch consists of 
two joints; the first much the larger of the two, narrowing 
distally, and having both margins fringed with fine straight 
setsB, the outer margin being slightly creaate towards the dis¬ 
tal end. The second joint is conical in shape, and bears many 
curved setse projecting radically around the joint. The outer 
branch is slightly longer than the inner, and consists of a single 
joint, which narrows distally and is rounded at the end, the 
inner margin fringed with fine straight setsB, and the rounded 
end thickly supplied with stouter stiff setse which vary con¬ 
siderably in thickness, one of the stoutest being situated on the 
outer margin, slightly removed from the others; and more proxi- 
mally at the centre of the outer margin is another one equally 
stout, with one or two more delicate setae alongside it. The 
description here given would apply almost equally well to the 
maxillipede of P. rosea, but, as the specimens of that species are 
smaller, the various details are not so distinctly marked. 

The form of the pecular setajarising from the dactylos of each 
of the thoracic legs, will be readily understood from the descrip¬ 
tion already given, and from the drawing of it in fig. 6. The 
one found in P. rosea is practically identical in form. In 
P. manwa. Coogee Bay, Sydney, there is a seta found in the 
same position, but it is of quite a different form; I give a 
drawing (fig. 7) for the sake of comparison. The other setae 
on the legs of P. thomsoni generally show a transverse division 
in the centre, and are split towards the end; but the parts 
lie close together, and are often difficult to see. 


DESOBIPTION OF PLATE V. 
Philygjbia thomsoni,— 1 io 6. 

Fig. 1. Outer antenna X 30, 

Fig. 2, Maxillipede X 39. 

Fig. 3. End of same X 120. 

Fig. 4. Seventh thoracic leg X 30. 

Fig. 5.'Dactylos of same X 233. 

Fig, 6. Extrenfity of abdomen X 30. 

Philygbu mabina —Pip. 7. 

Fig, 7. Dactylos of thoracic leg X 233. 
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Abt* XXXV .—Descnption of New Zealand Micro-Lepidoptera. 

By E. Meyrick, B.A. 

\_Iiead before the Canterbury Philosophical Institute, 1st October, 1885.] 

Vin. TINEINA (Paet). 

The New Zealand species of four families—the GelecMadm, 
Depressariadm, Plutellidee, and Micropterygidm —are here described, 
together with an additional species of Gracilariadm, All these 
are scantily represented, and, though they will doubtless be 
materially increased, are never likely to occupy any conspicuous 
place in the fauna; but the Microptenjgidm are of very great 
interest. Eemarks on these will be found under their in^vidual 
heads. 

GELECHIADJl, 

Head smooth. Antennse in male usually simple, sometimes 
ciliated. Labial palpi recurved, pointed. Maxillary palpi very 
short, not developed. Forewings with vein 1 furcate at base, 
7 and 8 stalked (rarely coincident), 7 usually to costa, all veins 
normally present. Hindwings more or less trapezoidal, hind- 
margin often indented, veins 3 and 4 separate or from a point, 
6 and 7 stalked or approximated at base, rarely remote. 

This family occupies a less prominent place in New Zealand 
than it usually does elsewhere. The only genus fairly repre¬ 
sented is Geleckia, which is probably cosmopolitan, liegderas* 
pedusy of which there is one species, occui'S in Australia and 
Europe ; doubtless also in intermediate regions. Seieropepla is 
an Australian genus; the single New Zealand species is also 
Australian, and has probably immigrated in recent times. The 
other three genera are endemic, so far as known. 

ia. Second joint of palpi tufted beneath. 

2a. Veins 3 and 4 of hindwings stalked ., .. 5. Anisoplaca^ 

2b. „ ,, „ „ remote .. ,. 1. Megacraspedus 

lb. Second joint of palpi not tufted beneath. 

2a. Veins 2 and 8 of forewings absent .. .. 3. Thiotricha 

2b. „ ,, „ „ present. 

3a. Vein 6 of forewings out of 7 ., ,. ... 2. Isochasta 

3b. „ „ „ separate. 

4a. Antennae of male ciliated ,. .. ., 4. Scieropepla 

4b. „ „ not ciliated .. .. 6. Gelechia, 

1. Megacbaspedus, Z. 

Head smooth ; ocelli present; tongue well developed. An¬ 
tennas I of forewings, in male ciliated (1), joints angularly 
projecting, basal joint long, slender, terminally- dilated, without 
peoten. Labial palpi long, recurved, second joint densely scaled, 
with a long projecting dense apical tuft beneath; terminal joint 
as long as second, slender, acute. Maxillary pdpi very short, 
appressed to tongue. Posterior tibiae thinly clothed with hairs 
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above. Forewings with vein 1 furcate, 2 from i -1 of cell, 6 
separate or out of stalk of 7 and 8, 7 and 8 stalked, 7 to costa, 
11 from or before middle of cell. Hindwings as broad as fore- 
wings, trapezoidal, apex long, acute, projecting, iiind-margin 
deeply sinuate-ernarginate, cilia 2|--3; veins 3 and 4 remote at 
origin, transverse vein bent outwards, 5 and 6 from rather near 
together, 7 remote from 6. 

The genus may be regarded as consisting of two sections; 
A., in which vein 6 of the forewings rises out of 7, as in the 
European M. hinotelliis (F.E.); and B., in which vein 6 of the 
forewings is separate from 7, as in the European M. imparellus 
(F.E.); it is to section B. that the New Zealand and Australian 
species all belong. 

1. Meg. calamogomis, n. sp. 

Female. —10-16 mm. Head, palpi, antennae, and thorax 
whitish-ochreous. Abdomen and legs grey-whitish, anterior 
tibiae and tarsi banded with dark fuscous. Forewings elongate, 
narrow, very acutely pointed; whitish-ochreous, veins some¬ 
times slightly infuscated ; a dark fuscous dot in disc slightly 
before middle, a second very obliquely before it on fold, and a 
third in disc at f; a short foscous apical streak: cilia ochreous- 
whitish. Hindwings and cilia whitish. 

Larva undescribed, feeding in the seed-heads of Arimda con- 
spictia; pupa in a slight cocoon in the same position. 

Christchurch; three specimens, in August, November, and 
March. Several were bred from the larvae in November by Mr. 
E. W. Fereday. 

2. ISOCHASTA, n. g. 

Head smooth; ocelli present; tongue well-developed. An¬ 
tennas of forewings, in male serrate, shortly ciliated (1), basal 
joint elongate, without pecten. Labial j^alpi moderately long, 
recurved, second joint thickened with appressed scales, rough 
beneath, terminal joint somewhat shorter than second, mode¬ 
rate,, acute. Maxillary palpi very short, appressed to tongue. 
Posterior tibiae clothed with long fine hairs above. Forewings 
with vein 1 furcate, 2 fi*om of cell, 6 and 7 stalked out of 8, 7 
to costa, 11 from before middle of cell. Hindwings as broad as 
forewings, trapezoidal, apex acute, projecting, hindmargin angu¬ 
larly emarginate, cilia l^-; veins 3 and 4 remote, 5 nearer 6 than 
4, 6 and 7 remote. 

2. Isoch. 2:>aradm7iu^ n. sp. 

Male.—-17 mm. Head and thorax grey-whitish, crown and. 
a spot on shoulders gi’ey. Palpi with second joint dark fusdotis, 
terminal joint white, with a dark fuscous band above middle. 
Antennae dark grey. Abdomen grey, and tuft whitish. Legs 
blackish, with whitish lings at apex of joints, posterior tibiae 
whitish, Forewings narrow-lanceolate ; whitish, irregularly 
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irrorated with light grey; a grey suffusion along inner margin 
ff'om base to anal angle; a small blackish spot on costa almost 
at base; a black dot beneath costa at and a second larger 
one beneath it on fold; a thick blackish transverse somewhat 
oblique streak at reaching from beneath costa to fold, margins 
irregular; two black dots nearly longitudinally placed in middle 
of disc, and a third in disc at f: cilia grey-whitish, with a 
cloudy blackish-grey line near base romid apex and upper part 
of hindmargin, interrupted into spots, Hindwings grey; cilia 
grey-whitish. 

Invercargill; one specimen in December. 

3. Thiotrioha, n. g. 

Head smooth; ocelli present; tongue well-developed. An¬ 
tennae f of forewings, in male serrate, clothed with extremely 
long fine cilia (5-6), basal joint elongate, without pecten. 
Labial palpi moderately long, smoothly scaled, recurved, second 
joint hardly rhickened or somewhat rough beneath, terminal 
joint as long as second, acute. MaxiUary palpi obsolete. Pos¬ 
terior tibiae clothed with long hairs above. Forewings with 
vein 1 fiu'cate, 2 absent (coincident with 3), 3, 4, 5 approxi¬ 
mated, 6 rising out of 7 or separate, 7 to costa, 8 absent 
(coincident with 7), 9 and 10 more or less approximated to 7 at 
base, 11 from beyond middle of cell. Hindwings as broad as 
forewings, trapezoidal, apex tolerably acute, hindmargin some¬ 
what sinuate, cilia l-l; vein 2 widely remote from 3, 3 and 4 
from a point, 5 bent, /6 and 7 stalked. 

Sharply characterised by the extraordinarily developed cilia- 
tions of the antenuse of male (which are unique in this family), 
and the absence of veins 2 and 8 of the forewings. 

Sect. A.—Vein 6 of fore wings separate from 7. 

3. Thiotr. tetraphala, n. sp. 

Male .—12 mm. Head, palpi, antennsB, thorax, abdomen, 
and legs wliitish-grey, somewhat shining; second joint of palpi 
dark grey ; antenor legs dark grey. Porewings elongate, 
narrow, acutely pointed; light grey, somewhat irrorated with 
grey-whitish in disc; three dark grey spots; first basal; second 
trianguiar, in disc before middle; third larger, oblong, beyond 
middle, resting on submedian fold: cilia grey-whitisb, with a 
suffused interrupted grey line near base rotmd apex. Hind¬ 
wings grey; cilia whitish-grey. 

Dunedin; one specimen in February. 

Sect. B.—Vein 6 of forewings rising out of 7. 

A. Thiotr. tho^'ybodes^ m 

Waki rdm. Head, palpi, antennse, thorax, 

^nd abdomen wMtish-ochreous ; second joint of palpi dark 



MEyjRioK.—Ow New Zealand Mioro-Lepidoptera. 166 

fuscous. Legs dark fuscous, posterior tibise and apex of joints 
wiiitish-ochreous. Forewings elongate, narrow, round-pointed; 
rather dark fuscous, irregularly irrorated with ochreous-whitish, 
more strongly in disc; costa suffusedly darker, and with a darker 
triangular patch before middle, its apex reaching to fold; an 
obscure dark fuscous dot in disc slightly beyond middle; a small 
whitish-oehi’eous spot, sometimes nearly obsolete, in disc at f: 
cilia grey-whitish, with a dark fuscous line near base. Hind- 
wings grey-whitish or whitish-grey ; cilia grey-whitish. 

Christchurch; five specimens taken amongst forest-growth 
in January and February. 

4. SciEROPEPLA, n. g. 

Head smooth ; no ocelli; tongue well-developed. Antennas *1, 
in male shortly ciliated (1), with angularly projecting joints, 
basal joint moderately elongate, without pec ten. Labial palpi 
moderately long, recurved, smoothly scaled, second joint some¬ 
what thickened terminally, terminal joint rather shorter than 
second, acute. Maxillary palpi short, appressed to ton^e. 
Posterior tibias clothed with dense long hairs above, Forewings 
with vein 1 furcate, upper fork partially obsolete, 2 from f of 
cell, 3 and 4 approximated at base, 7 and 8 stalked, 7 to costa, 
11 from middle of cell. Hind wings as broad as forewings, tole¬ 
rably trapezoidal, apex round-pointed, hindmargin hardly 
sinuate, cilia f; 8 and 4 short-stalked, 5 from nearer 4 than 6, 
6 and 7 stalked. 

An early type, represented by several species in Australia. 
The larvae of two are known, both feeding in seed-heads. 

6. Sder* typkicola, n. sp. 

MaU, female. —17-19 mm. Head, palpi, antennae, thorax, 
abdomen, and legs pale whitish-oohreous, centre of thorax often 
fuscous; tarsi, and second joint of palpi towards apex, infuscated. 
Forewings elongate, acutely pointed; whitish-ochreous, sometimes 
thinly irrorated with brownish-ochreous, costa paler; cilia whitish- 
ochreous. Hind wings grey-whitish; oiHa ochreous-whitish. ^ 

Larva 16-legged, stout, cylindrical; whitish, sometimes 
slightly suffused with pale fiesh-colour; dorsal slender, dark 
flesh-colour; subdorsal and ^iracular lines broader, indistinct, 
flesh-colour; head pale ambers mouth fuscous; second segment 
with a faint pale amber shield, black-margined on sides; anal 
segment speckled with black. Feeds in seed-heads of Typha 
angnstifoliay burrowing amongst the seeds and causing the down 
to hang out in large loose masses ; sometimes also boring down 
stems, eating the pith and making many small holes in the 
sides ; found throughout June. 

Christchurch; ^o occurs in New South Wales; bred freely 
in June, July, and August, but rarely seen at large. The species 
must be regarded as an ixomigrant from Australia, 
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5. Geleohia, Z* 

Head smooth; ocelli present; tongue well-developed. An- 
tennsB f of forewings, in male filiform, simple or pubescent, 
basal joint moderately elongate, without pecten. Labial palpi 
moderately long, recmwed, second joint thickened with appressed 
scales, rough beneath, terminal joint as long or nearly as long 
as second, moderately slender, acute. Maxillary palpi short, 
appressed to tongue. Posterior tibiae clothed with hairs above. 
Fore wings with vein 1 furcate, 2 from about f of cell, 7 and 8 
stalked, 7 to costa, 11 from about middle of cell. Hindwings as 
broad as forewings or rather broader, trapezoidal, apex pointed 
or round-pointed, hindmargin shallowly emarginate or hardly 
perceptibly sinuate, cilia f-1^; veins 3 and 4 from a point, 5 
from rather near 4, 6 and 7 from a point or approximated 
towards base. 

The variation in the form of hindwings and length of cilia is 
used by Heinemann to characterise two groups, Gelechia and 
Lita, as separate genera; but these shade so imperceptibly into 
each other, that I am of opinion that the distinction cannot be 
advantageously maintained: most of the following species are 
of an intermediate character, and might be ranked almost equally 
well with either group. As thus limited, the genus is very 
large, especially predominating in Europe and North America. 

la, Hindwings in male witli a costal pencil of long hairs 6. solamlla, 

lb, „ „ without costal pencil. 

2a. fiscal spots surrounded with pale rings .. .• 14. achyrota, 

2b. „ not ringed. 

3a. Thorax partially dark fuscous. 

4a. Dark costal area of forewings continued evenly 

to apex .. 10. ^arayleura* 

4b. „ „ „ terminating 

about f ., 8. brontophora. 

,3b. Thorax not dark fuscous. 

4a. Palpi with four blackish bands .. 7. thyraula, 

4b. „ without distinct blackish bands. 

6a. Head and thorax grey.13, lithodes. 

6b. ,, „ wMtisb-ochreouB. 

6a. BKndwings with a cloudy fuscous 

streak in disc .. .. 9. schematica, 

6b. „ without discal streak. 

7a. Forewings with a mostly entire dark 

median streak ,. 12. monophmgmu. 

7b. „ with at most an apical 

streak., .. Ih pharetria. 

6, Gel, solmulla^ Boisi, 

(Bryotropha solanelU, Boisd., J. B. Soo. Centr. Hort., 1874; Bagonot, Bull. 

. Soc. Ent. Fr., 5 (v.), pp. xxxv.-xxxvii.; Meyr., Proc. Linn. Soc. H.S.W., 

1879,112; OelecJda terreHa^ Walk., 1024.) 

mm. Head, palpi, and thorax pale 
browpi^-ochreous, frxorated with grey-whitish; palpi with two 
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dark fuscous bands on second joint, and one above middle on 
tenninal joint. Antennas, abdomen, and legs pale greyish- 
ochreous, legs irrorated with dark fuscous. Forewings elongate, 
narrow, acutely pointed ; pale brownish-ochreous, densely irro¬ 
rated with whitish-grey, and more or less with dark grey or 
blackish-grey; the dark irroration forms two small spots on 
costa towards base, and a suffused streak along inner margin, 
connected with three or four small irregular spots about fold; 
cilia pale greyish-ochreous, towards base mixed with blackish- 
grey points, forming one or two distinct blackish lines round 
apex. Hindwings with apex acute, hindmargin moderately 
emarginate, in male with a dilation in middle of costa, and a 
long dense pencil of hairs from costa at base; pale grey; cilia 
pale greyish-ochreous. 

Closely allied to the other European species of the Solanimi- 
feeding group, but distinguished from ah by the costal hair- 
pencil of the hindwings in male. 

Lai*va feeding gregariously in the tubers of the cultivated 
potato, boring galleries through their substance, and causing 
them to rot. This insect does very great damage, especially 
where potatoes are allowed to remain stored for any length of 
time, and sometimes destroys nine-tenths of the crop. 

Taranaki and Napier, probably generally distributed; com¬ 
mon also throughout Eastern Australia; occurs from November 
to May, coming freely to lamps, and flying at dusk in potato- 
fields. The species has certainly been introduced with the 
potato, and is probably a native of Algeria. 

Walker’s name is really the older, but cannot be allowed to 
stand, as he appears to have overlooked the already existing 
GeUchia terrella, Hb., a well-known and abundant European 

species. ^ thyraula^ n. sp. 

9-11 mm. Head, palpi, thorax, and abdomen 
white irrorated with grey; palpi with two blackish bands on 
each joint. Antennas white, annulated with black. Legs 
blackish, apex of joints and a median ring of tibiae white. Fore- 
wings elongate, narrow, acutely pointed; whitish, irrorated with 
black; markings black, ill-defined; a small spot on costa near 
base, and a second obliquely beyond it on fold; a rather oblique 
streak from costa beyond reaching half across wing; three 
small discal spots, first in mddle, second on fold obliquely 
before first and almost touching apex of transverse streak, third 
in disc beyond middle; cilia grey-whitish, towards base mixed 
with black points. Hindwings with apex acute, hindmargin 
moderately emarginate; pale whitish-grey ; cilia grey-whitish. 

An inconspicuous but easily recognised species. 

Ghristehurch and Castle Hill; five specimens in January 
and February. 
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8, Gel, hrontophora, n. sp. 

Male, —11 mm. Head and palpi whitish-oehreons; palpi 
with two blackish bands on each joint. Antennse dark fuscous, 
spotted witli whitish-oehreous. Thorax blackish fuscous, with 
a whitish-oehreous anterior central spot. Abdomen whitish- 
grey. Legs blackish, apex of joints and middle ring of tibiae 
ochreous-whitish. Forewings elongate, narrow, acutely pointed ; 
whitish-oehreous, thinly irrorated with brownish-oohreous ; a 
dense black irroration covering costal half of wing to fold from 
base to middle, except an oblique irregular bar at J, posteriorly 
suffusedly attenuated to costa at f ; five irregular black discal 
spots, first in middle, second obliquely before first on fold, 
confluent with costal irroration, third below first, connected with 
it by a cloudy black irroration, fourth larger, in disc at f, fifth 
beyond fourth: cilia pale whitish-oehreous, with scattered black 
points towards base. Hindwings with apex acute, hindmargin 
moderately sinuate; whitish-grey; cilia grey-whitish. 

Christchurch; one specimen in February. 

9.' Gel. scheymtica, n. sp. 

Male, —16-17 mm. Head and palpi whitish-oehreous. 
Antennae fuscous. Thorax whitish-oehreous, more or less 
infuscated. Abdomen ochreous-whitish, basal half light 
ochreous above. Legs ochreous-whitish, anterior and middle 
pair suffused with fuscous. Forewings elongate, narrow, 
acutely pointed; light greyish-ochreous towards disc, sometimes 
irrorated with deep oclneous ; a dark grey or blackish irroration 
forming a broad suffused streak along costa from base to f, 
posteriorly attenuated, variable in intensity, generally divided by 
a cloudy oblique streak of ground-colour from base to middle 
of costa; three small dark fuscous discal spots, first before 
middle, second on fold obliquely before first, thhd in disc at f : 
cilia ochreous-whitish, with two irregular interrupted lines of 
blackish points. Hindwings with apex tolerably acute, hind- 
mai^in moderately sinuate; whitish-grey, with a cloudy 
-longitudinal streak of dark fuscous scales in disc towards base ; 
cilia ochreous-whitish. 

This and the three following species are nearly allied; this 
species is recognisable by the greyer tinge and dark costal 
suffusion of the forewings, and especially the dark discal streak 
of hindwings (though this may possibly not persist in the 
female). 

Castle Hill and Bealey Eiver (2,100-2,500 feet); five speci¬ 
mens in January. 

10. Geil, paraplew>*a^ h. sp. 

\ M^ palpi ochreous-white, 

apex of palpi bkek, Ante^ss dark fuscous. Thorax dar!k 
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purplish-ftiscous, with a broad central ochreous-white stripe. 
Abdomen oclireous-whitish. Legs dark fuscous, apes of joints 
and posterior pair ochreous-whitish. Forewings elongate, 
narrow, acutely pointed; dark fuscous; a broad pale whitish- 
ochreous streak along inner margin from base to apex, occupying 
nearly half of wing; three indistinct small black discal spots, 
sometimes obsolete, first in middle, second on lower margin of 
dark fuscous portion very obliquely before first, third in disc 
beyond middle: ciha pale whitish-ochreoiis, on costa mixed 
with dark fuscous. Hindwings with apex tolerably acute, hind- 
margin gently sinuate; whitish-grey; cilia oehreous-whitish. 

Characterised by the skaight longitudinal separation of the 
dark costal and light dorsal halves of the forewings, and the 
colour of thorax. 

Bealey Eiver (2,100 feet), in January; two specimens. 

11. Gel, pharetria, n. sp. 

Male, female, —18-17 mm. Head, palpi, thorax, abdomen, 
and legs, whitish-ochreous; anterior legs infuscated. Antennae 
fuscous. Forewings elongate, narrow, acutely pointed; whitish- 
ochreous, obscurely irrorated with brownish-ochreous, tending 
to form streaks on veins, sometimes a more distinct apical 
streak; sometimes a few scattered black scales, also tending to 
. accumulate on veins ; three small black discal spots, sometimes 
almost obselete, first before middle, second on fold obliquely 
before first, third beyond middle; apical portion of costa and 
hindmargin obscurely dotted with black: cilia whitish-ochreous, 
with two obscure interrupted lines of blackish points round 
apex. Hindwings with apex round-pointed, hindmargin gently 
sinuate; whitish-grey; ciha oehreous-whitish. 

Closely allied to the following, from which it differs by the 
brownish irroration, obscure lines on vei'qs, and absence of the 
dark fuscous median streak; the hindwings are also somewhat 
less pointed. 

Castle Hill and Arthur’s Pass (2,500-8,000 feet); locally 
abundant amongst rough fiowery herbage in January. 

12. Gel. mmiophragma, n, sp. 

Male, female, —11-15 mm. Head, palpi, thorax, and abdomen 
oehreous-whitish; second joint of palpi externally somewhat 
irrorated, with black, apex of terminal joint black. Antennse 
fuscous. Legs dark fuscous, posterior tibiss and apex of joints 
oehreous-whitish. Forewings elongate, narrow, acutely pointed; 
oehreous-whitish, somewhat irrorated with ochreous ; a narrow 
blackish central streak from base to apex, sometimes suffused 
with ochreous beneath, variable in strength, rarely partially 
obsolete, and tending to form two separate discal spots towards 
middle; cilia ochreous whitish. Hindwings with apex acute, 
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hindmargin moderately sinuate; pale whitish • grey; cilia 
ochreous-whitish. 

Distinguished by the pale colour and blackish median streaky 
which, though sometimes imperfect, is always traceable; it 
recalls the considerably darker European vnUlnefla, 

Wellington, Hamilton, and Invercargill; common in dry 
grassy places in December and January. 

18. GeL Uthodes, n. sp. 

Male»—1(^ mm. Head, palpi, antennm, thorax, abdomen, 
and legs gi'ey, finely sprinkled with whitish; antenme rather 
densely pubescent. Forewings elongate, narrow, tolerably 
acutely pointed; grey, finely irrorated with blue-whitish; three 
discal spots obscurely darker, first before middle, second on 
fold rather before first, third in disc beyond middle: cilia 
whitish-grey. Hindwings with apex round-pointed, hindmargin 
slightly sinuate; whitiah-grey ; cilia grey-whitish. 

The slaty-grey colouring is imitative of the mountain rock, 
as in Scopana cataxesta and other species; the antennal 
pubescence is also a common characteristic of alpine forms, 

Arthur's Pass (2,500 feet), in January; one specimen resting 
on shingle. 

14. GeL achyrota^ n. sp. 

Male^ female. —17-18 mm. Head, thorax, and abdomen pale 
greyish-oohreous mixed with whitish. Palpi whitish-ochreous, 
basal -I of second joint, and basal and supretmedian bands of 
terminal joint dark fuscous. Antennm light greyish-oohreous. 
Legs dark fuscous, posterior tibim above and apex of joints 
oohreous-whitish. Porewings elongate, apex round-pointed, 
hindmargin very obliquely rounded; light brownish-oohreous, 
irregularly mixed with whitish and biaokish scales; anterior half 
of costa suffused with whitish, and dotted with blackish ; inner 
margin between J and •§ suffused with blackish; a small black 
spot on base of costa ; four small black discal spots, surrounded 
with whitish rings, first in disc before middle, second on fold 
rather before first, their rings continent, third and foixvth 
dot-like, transversely placed and close together in disc at f; 
a cloudy whitiBlx fascia from J of costa to anal angle, dentate 
outwards in midtUe; a cloudy black liindmarginal line; cilia 
ochreous-whitish with two dark grey linos, first interrupted, 
second entire. Hindwings with apex rounded, hixxdmargin 
hardly sinuate; grey, towards base paler; cilia oohreous-whitish, 
with two cloudy grey lines. 

Eemote from the other New Zealand species of the genus, 
and approaching popuMla in form and superficial 

appearance. . 

Christchurch and Dunedin ; rather common amongst bush, 
in December and January* 
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6. Anisoplaoa, n.g. 

Head smooth; ocelli present; tongue well developed. An¬ 
tennas f, in male filiform, moderately ciliated (1), basal joint 
elongate, without pecten. Labial palpi long, recurved, second 
joint thickened with dense scales, forming a short dense triangular 
projecting tuft towards apex beneath, terminal joint longer than 
second, slightly roughened anteriorly, acute. Maxillary palpi 
short, appressed to tongue. Posterior tarsi roughly haired 
above. Porewings with vein 1 furcate, 2 from f of cell, 7 and 
8 stalked, 7 to costa, 11 from middle of cell. Hindwings 
broader by -J- than forewings, trapezoidal, apex and hindmargin 
rounded, cilia §; veins 3 and 4 short stalked, 5 from rather 
near 4, cell longest above, 6 and 7 approximated at base. 

15. Anis. ptyopteraf n. sp. 

Male. —27 mm. Head, thorax, and abdomen very pale 
whitish ochreous, shoulders narrowly dark fuscous. Palpi 
ochreous-whitish, basal half of second joint and a spot at base 
of terminal joint fuscous. Antennse fuscous. Legs pale whitish- 
oohreous, irrorated with dark fuscous. Forewings elongate, 
narrow, posteriorly somewhat dilated, apex obtuse, hindmargin 
hardly rounded, oblique; very pale whitish-ochreous, with a few 
blackish scales, and irregularly irrorated with grey except to¬ 
wards costa and apex, and on two round patches surrounding 
discal spots; costa irrorated with grey towards base; a black 
dot beneath costa at J ; three small black discal dots, first at 
the other two transversely placed close together beyond middle: 
cilia ochreous-whitish, with a grey line, basal third sufiusedly 
barred with grey. Hindwings Hght grey; cilia whitish, with a 
grey basal line. 

Ghristchurch, in March; one specimen received from Mr. E. 
W. Fereday, 

DBPEESSAEIADiB. 

Head smooth. Antennae in male simple. Labial palpi 
recurved, pointed. Maxillary palpi very short, not developed. 
Forewings with vein 1 furcate at base, 2 from or near angle of 
cell, 7 and 8 stalked (rarely coincident), 7 to costa or apex 
(rarely to hindmargin), Hindwings not broader than forewings, 
hindmargin rounded, veins 8 and 4 from a point or stalked, 
6 and 7 separate, nearly parallel. 

The family, not a very large one, is but scantily represented 
in New Zealand and Australia; it is closely allied to the (J])co* 
phond,<M, from which it differs essentially only by the simple 
antennae of male. 

7. Phbosaces, n. g. 

Head loosely haired; no ocelli; tongue well developed. 
Antennse f, in male subserrate, simple, basal joint moderately 
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elongate, without pecten. Labial palpi long, recurved, second 
joint thickened with appressed scales, terminal joint shorter than 
second, acute. Maxillary palpi very short, appressed to tongue. 
Abdomen not flattened. Posterior tibicn clothed with long hairs 
above. Forewings with vein 1 furcate, 2 from near angle, 7 and 
8 stalked, 7 to apex, 11 from middle of cell. Hmdwiugs as 
broad as forewings, trapezoidal-ovate, apex and hindmargin 
rounded, cilia f; veins 8 and 4 from a point, 6 and 7 tolerably 
parallel, ‘ 

Allied to Depressaria, but distinguished by the smoothly- 
scaled second joint of palpi, the abdomen not flattened, and the 
termination of vein 7 of the forewings in the apex. So far as 
known the genus is endemic. 

16. PhtBO, compsotypa, n, sp. 

Female ,—19 mm. Head, palpi, and antennse grey-whitish, 
palpi externally suffused with dark fuscous. Thorax grey- 
whitish ; shoulders, and a longitudinal anterior mark on each 
side of back, dark fuscous. Abdomen whitish-grey. Legs dark 
fuscous, suffusedly linged with grey-whitish. Forewings oblong, 
costa moderately arched, apex rounded, hindmargin rather 
oblique, slightly rounded; light greyish-fuscous, irregularly mixed 
with whitish and blackish scales, towards costa anteriorly broadly 
suffused with whitish; a small black spot on base of costa; a 
cloudy dark fuscous spot on fold at J, connected with inner 
margin by an inwardly oblique line; a blackish dot in disk at 
connected with costa at f by a dai'k fuscous line strongly dentate 
outwards in middle, and a second dot on fold directly beneath 
first, connected with inner margin by a cloudy irregular in¬ 
wardly oblique dark fuscous line; a thick cloudy dark fuscous 
outwardly oblique streak from middle of costa, reaching nearly 
half across wing; a posterior series of short longitudinal blackish 
streaks between veins; an interrupted blackish hindmarginal 
line : cilia light greyish-fuscous mixed with whitish, with a 
cloudy blackish-grey line. Hindwings whitish, with a broad 
suffused light-grey border along hindmargin; cilia whitish, with 
a grey lino. 

Hamilton ; one specimen in January. 

17. Plmo, (qweryptat n. sp. 

Male, 20-28 mm. Head, palpi, antennm, thorax, 

and abdomen light greyish-fuscous, palpi externally irrorated 
with dark fuscous. Legs dark fuscous, suffusedly ringed with 
whitish, hairs of posterior tibhn ochreous-whitish. Forewings 
oblong, posteriorly somewhat dilated, costa moderately arched, 
apex rounded, hindmargin obliquely rounded; fuscous, some¬ 
times ochrepus-tinged, sometimes finely^ irrorated with grey- 
whitish y a small darker fuscous spot in disc at f, a second 
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almost directly beneath it on fold, and a third in diac beyond 
middle, all sometimes obsolete; a cloudy eurved-angulated line 
from I' of costa to inner margin before anal angle hardly darker, 
preceded by a faint paler shade; an interrupted obscure darker 
hindmarginal line: cilia light ochreous-brownish, with two in¬ 
distinct darker lines, tips ochreous-whitish. Hindwings rather 
light grey ; cilia ochreous-whitish, with a cloudy grey line. 

The form of wings varies, being usually more oblong in the 
female than in the male. 

Christchurch, Dunedin, and Lake Wakatipu; rather com¬ 
mon in December and January. 

PLUTELLIDiB. 

Head tolerably smooth. Antennae in male simple or pube¬ 
scent, sometimes scaled. Labial palpi recurved, pointed. Max¬ 
illary palpi short or moderate, porrected. Forewings with vein 
1 furcate, 7 and 8 separate (or in exotic genera sometimes 
stalked), 7 usually to hindmargin, secondary cell and forked 
paiting-vein usually well-defined. Hindwings elongate-ovate or 
ovate-lanceolate; veins 3 and 4 separate, 5 and 6, or 6 and 7, 
usually separate, sometimes stalked. 

In all the three following genera the antennas are projected 
directly in front of the head in repose. Plutella is probably a 
northern genus, but one species at least, P. cruciferamm, is now 
by the agency of man disseminated through the world; the 
other two New Zealand species, both new, occur also in Aus¬ 
tralia, and will probably be foxtnd to be not indigenous in either 
region, but introduced with the weeds of cultivation. The other 
two genera are endemic^ so far as known. Frofosynmina is 
especially interesting, indicating in my opinion with certainty 
the origin of Ghjphipteryx and its allies, whilst in structure clearly 
referable here. The free-feeding larvje, tapering towards both 
ends, and usually spindle-shaped cocoons of this family, are in 
general easily recognisable by those familiar with; them. I found 
larviB of one species of the family feedmg on a species of Cam? 
in the mountains, but failed to rear them, as they were infested 
with parasites. 

la, Second joint of palpi tufted .. ., .. 10. Plutella, 

lb. „ „ „ not tufted, 

2a. Antennas partially clothed with scales ., 8. Protosyiimma, 

2b. „ not thickened with scales ., 0. Orthenclm, 

8. PROTOSYNiEMA, n. g. 

Head smooth; ocelli present; tongue well-developed. An¬ 
tennae f, lower portion thickened with dense clothing of scales, 
remainder in male with angularly projecting joints, pubescent- 
ciliated, basal joint moderately elongate, stout, without peoten/ 
Labial palpi moderately long, recurved, with appressed scales, 
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somewhat rough beneath, terminal joint longer than seconcl, 
acute. Maxillary palpi short, filiform, acute, j)orrected. .Pos¬ 
terior tibiie shortly rough-haired beneath. Forewiiigs with vein 
1 furcate, 2 almost from angle of cell, 7 to hindmargin, 11 from 
beyond middle of cell, all veins separate. Hindwings as broad 
as forewings, elongate-ovate, cilia, i ; veins 8 and 4 remote, 
6 and 7 tolerably parallel. 

The two species differ much in the extent of the antennal 
scaling in the male, but comparatively little in the female. 

18. Prot, eratopis^ n. sp. 

MaUt female, —11-|-12-| mm. Head yellow-ochreous, face 
and palpi paler, mixed with white. Antennfe clothed with dense 
scales in male to J above only, in female to 4- all over, brownish- 
ochreous, apex of scaled portion dark fuscous, naked portion 
grey. Thorax bronzy-oohreous, with a yellowish-white stripe on 
each side of back. Abdomen grey. Legs dark grey, posterior 
tibiae and apex of joints grey-whitish. Forewings elongate, 
moderate, apex rounded, hindmargin sinuate, oblique; yellow- 
ochreous, with somewhat coppery reflections; markings margined 
with fuscous ; a straight white streak from middle of base to near 
inner margin before middle ; a straight narrow silvery-metallic 
fascia from costa near base to middle of inner margin, sometimes 
not reaching it; a rather broader oblique white fascia from 
costa at reaching to fold, attenuated to extremity; a narrow 
straight silvery-metallic fascia from middle of costa to | of iimer 
margin, becoming white towards costa ; a narrow straight white 
fascia from I of costa to of inner mai’gin, interrupted by a 
small round silvery-metallic spot above middle; between this 
fascia and hindmargin is a large round white spot, crossed by 
six fine black lines on veins, connected with costa at | by a short 
white bar, beneath margined by a round coppery or violet- 
metallic black-margined spot at its lower anterior angle, and a 
black streak along lower half of hindmargin containing three 
similar coppery or violet-metallic spots; a silvery-metallic streak 
from costa before apex to hindmargin above middle, becoming 
white towards costa : cilia oohreous, tips paler, with white spots 
at extremities of subapical streak. Hindwings and cilia grey. 

The superficial resemblance to a ty^ucal Ghjphipienjijo is very 
exti'aoitlinary. 

Otira Gorge, about 2,800 feet; taken commonly, flying about 
a fiowery bank in January. 

19. Prot. steropmha^ 

Male, female, —lS-14 m.m. Head and thorax dark purplish- 
fuscous, palpi dark fuscous, second joint yellow-whitish beneath 
towards base. Antennss clothed with very dense scales in male 
to I, in female to f, dark purpUsh-fuscouB, naked apical portion 
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yellow^wliitisli. Abdomen dark grey. Legs dark purplish -fuscous. 
Forewings elongate, narrow, apex round-pointed, liindmargin 
sinuate, oblique; deep ferruginous-bronze, with purplish re¬ 
flections, flnely irrregularly iiTorated with dark grey and whitish ; 
markings coppery-metallic; a very oblique streak from costa near 
base to fold; an irregular transverse mark parallel to hind- 
margin in middle of disc, in female reaching costa in middle, 
and then appearing as a curved fascia not reaching inner margin ; 
a transverse angulated fascia from beneath costa at f to above 
anal angle, not reaching margins; a hindmarginal fascia, con¬ 
taining two small round deep black spots above anal angle : 
cilia deep ferruginous-bronze, mixed with dark grey. Hindwings 
dark fuscous-grey, lighter towards base, sometimes coppery- 
tinged; cilia gi’ey. 

Hamilton and Christchurch, in January, March and June; 
four specimens. 

9. Orthbnchks, n. g. 

Head smooth ; ocelli present; tongue well-developed. An- 
tennsB in male filiform, simple or pubescent, somewhat 
thickened at base, joints angularly projecting, basal joint mo¬ 
derately elongate, with strong pecten. Labial palpi moderate 
or long, recurved, with appressed scales, somewhat rough be¬ 
neath throughout except at apex, terminal joint from as long to 
twice as long as second, acute. Maxillary palpi tolerably fili¬ 
form, curved, ascending. Posterior tibife rough-haired beneath. 
Forewings with vein 1 furcate, 2 almost from angle of cell, 7 to 
apex, 11 from of cell, all veins separate, secondary cell 
strongly defined. Hindwings as broad as forewings, elongate- 
ovate or ovate-lanceolate, liindmargin sometimes rather sinuate, 
cilia f~l; all veins remote, tolerably parallel; beneath some¬ 
times with a neural ridge or pecten in male. 

Larva feeding openly or amongst loosely spun leaves. 

la. Apex of forewings acute. ..22. porphyritis» 

lb. ,, ,, rounded. 

2a. Head wliitish-yellowish .. .20. cklorocaim, 

2b. „ grey-whitish *. .. .. .. 21, pvasinodes. 

'2D,'Orth, cMojvmimi, n. s'p, 

Male ,—15 mm. Head and antenmn pale whitish-yellawish. 
Palpi moderate, yellow whitish, second joint with a dark grey 
subapical band, terminal joint as long as second. Thorax pale 
whitish-yellowish, sides brownish. Abdomen ochreous-whitish. 
Legs fuscous, beneath whitish, anterior pair blackish. Fore- 
wings elongate, narrow, costa slightly sinuate, apex and hind- 
margin rounded; fuscous-whitish, towai'ds costa and base slightly 
yellowish-tinged, with thin irregular blackish irroration through¬ 
out, tending to accumulate in small spots, especially on margins; 
a small round black spot in disc at f: cilia pale whitish-yellowish, 
suffusedly barred with blackish-grey. Hindwings elongate-ovate, 
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with a scaled membranous ridge along louver median vein be¬ 
neath ; grey-whitish; cilia grey-whitish, at apex pale whitish- 
yellowish, with a blackish-grey spot. 

Larva IG-legged, slender, attoimatod towards both extremi¬ 
ties, especially posteriorly ; whitish-browm or whitisli-g3'ec?n; a. 
straight slender dorsal line and two rather irregular ill-doliuod 
lines on each side of it ochreous-brown or green, according to 
ground colour; beneath these a rather broad yenowish-wliito 
spiracular line ; space beneath this dull brown ; spots minute, 
black; head grey-whitish or greenish-whitish, irregularly striped 
longitudinally with dark fuscous. Feeds openly on (Jimnickfdia 
australis {Leguminosoi)^ gnawing the twigs (the plant being leaf¬ 
less). Pupa in a rather thin firm spindle-shaped cocoon. 

Christchurch; three larvae found in March, from which I 
bred one specimen in April. 

21. Orth, j^rasinodes, n, B]), 

Male ,—14 mm. Head and antennae grey-whitish. Palpi 
moderately long, grey-whitish, second joint, except apex, and 
base of terminal joint dark fuscous, terminal joint somewhat 
longer than second. Thorax light greenish-grey, suffusedly 
mixed with dark grey. Abdomen grey-whitish. Legs dark 
fuscous, apex of joints and posterior tibioe grey-whitish. Pore- 
wings elongate, costa sinuate, apex and hindmargiu rounded; 
light dull greenish, disc, inner and hind margins much suffused 
with dark grey, rest of wing indistinctly dotted with blacky costa 
more distinctly; a small pale spot in dark suffusion below middle 
of fold; a small black spot in disc at preceded by a pale longi¬ 
tudinal streak in disc: cilia grey, mixed with grey-whitish. 
Hindwings elongate-ovate, beneath with a long thin pecten of 
hairs fiom vein Ic directed towards disc; pale whitish-grey ; 
cilia grey-whitish, with a dark grey spot at apex. 

Ohristohurch ; one specimen in March, amongst bush. 

22, O'f'th, jwrphyrUifi^ vi. sp. 

Maie^ female, —11-14 mm. Head light ochreoiis. Palpi 
long, light ochreous or whitish, externally suffused with dark 
fuscous, terminal joint twice as long as second. Anteuiun 
whitish, annulated with dark fuscous. Thorax oclireous, mixed 
and suffused witli purplish and dark fuscous. Abdomen grey. 

■ Legs dark fuscous, apex of joints and posterior tihiai whitish. 
Forowings elongate, narrow, costa arched, apex acute, hind- 
margin very obliqimly sinuate; brownish-ochroous, with purple 
or coppery reflections, sometimes mixed with grey-whitish; an 
irregular irroration of small dark fuscous spots; markings 
suffused, deep bronizy or violet-fuscous, very variable ; normally 
a fascia-like rather oblique streak from costa at -J, usually 
jkbbreyiated, but sometimes reaching inner margin^ an irregular 
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median fascia parallel to this, connected by a bar with costa 
at f, and a narrow fascia from costa before apex to anal angle, 
but these are sometimes incomplete or partially suffused; in one 
specimen, traces of a longitudinal white median streak: cilia 
brownish-ochreous, with a dark fuscous spot at apex. Hind¬ 
wing ovate-lanceolate, apex acute, hindmargin sinuate; grey, 
towards apex darker; cilia grey. 

Larva 16-legged, moderate, cylindrical, rather tapering at 
both ends; dull light greenish - ochreous; dorsal narrow, 
ochreous-wliitish, bordered on each side by a slender dull 
reddish-fuscous streak, coalescing towards extremities; head 
brownish-ochreous. Feeds amongst loosely spun-together leaves 
of Podocarpns totara (Conifem), Pupa in a thin cocoon. 

Otira Eiver, Dunedin, and Invercargill, in September, 
December, and January; five specimens; larvsB found in Decem¬ 
ber produced an imago in January. 

10. Plutella, Schrk. 

Head with loosely appressed hairs; ocelli present; tongue 
well developed. Antennse f, towards base somewhat thickened, 
serrate, in male simple, basal joint moderate, with a dense 
anterior flap of scales. Labial palpi moderately long, recurved, 
second joint beneath with long dense projecting tuft of scales 
towards apex, terminal joint as long as second, slender or 
somewhat rough anteriorly, acute. Maxillary palpi very short, 
■filiform. Posterior tibiae shortly haired beneath. Porewings 
with vein 1 furcate, 2 from rather near angle, 7 to hindmargin-, 
11 from or before middle of cell, secondary cell more or less 
well-defined, all veins separate. Hindwings as broad as fore¬ 
wings or somewhat broader, elongate-ovate or ovate-lanceoiate, 
cilia-|~1J ; veins B and 4 more or less remote, 6 and 6 stalked 
or separate, 7 remote. 

The known larvos are 16-legged, somewhat tapering to both 
ends, and all feed on Cmdfem. - Probably none of the three 
following species is indigenous:— 

la. Apex of hindwings acute .. .. .. .. 23. cruciferanmu 

lb. „ „ „ rounded. 

2a. Hindmargin of forewings concave .. .. psarnmchroa, 

2b, „ „ n not concave .. 24. scm. 

Sect. A.—Veins 5 and 6 of hindwings stalked. 

28. Pint, cmciferarmi) Z, 

Male, female. —13-14 mm. Head and thorax in male 
ochreous-white, sides of thorax fuscous, in female wholly grey- 
whitish, mixed with grey. Palpi dark fuscous, base and terminal 
joint whitish. Antennse whitish, annulated with fuscous, and 
with generally five dark fuscous bands, Porewings elongate, 
narrow, tolerably pointed, in male with a pencil pf hairs 
beneath from base of costa; light fuscous, sonaetimes partially 
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oclireous-tinged, somewhat mixed with whitish, with a scanty 
iiToration of small blackish spots, larger and more numerous in 
female; costal edge white in male, especially towards ^; in male 
a longitudinal .white line about fold from base, above margined 
with dark fuscous or blackish, beneath shading into a pale 
oohreous dorsal apace, twice slightly .sinuate upwards, towards 
anal angle bent upwards and becoming obsolete ; in female this 
line is indistinct, the dorsal space hardly paler than ground¬ 
colour, hut upper black margin tolerably distinct, the siuuations 
angulated and much more prominent than in male: cilia grey- 
whitish, somewhat irrorated with grey, with four dark fuscous 
Hues. Hindwings ovate-lanceolate, grey; cilia whitish grey, 
towards tips more whitish. 

A variable species. 

Larva green, feeding on cabbages and other Crucifem^ to 
which it is sometimes exceedingly destructive, eating the leaves 
into holes. Pupa in an open network cocoon. 

Cambridge, . Wellington, Taranaki, Christchurch, Bealey 
Biver, Lake Wakatipu, and probably universally ; abundant in 
the neighbourhood of gardens from August to March. Intro¬ 
duced from Europe, and now occurring probably throughout the 
world; in Australia often very numerous. 

Sect. B.—Veins 5 and 6 of hindwings separate. 

24. PkiU seruy n. sp. 

MaU^ fmiak. —11-13 mm. Head whitish-ochreous. Palpi 
whitish-ochreous, more or less mixed; with dark fuscous. An- 
tennee ochreous-white, with median and posterior bands and two 
subapical rings dark fuscous. Thoim light brownish-ochreous, 
anterior margin mixed with dark fuscous. Abdomen whitish- 
grey. Legs dark fuscous, apex of johits and posterior tibias 
whitish-ochreous. Forewings elongate, rather narrow, costa 
arched, apex round-pointed, hindmargin hardly rounded, very 
oblique; light br'ownish-ochreous mixed with grey, and with a 
scanty irroratiou of small black spots ; a crescentic black mark 
on fold before middle, extremities directed upwards, posterior 
tending Bometimes to be produced as a cloudy streak to costa 
beyond middle; a fuscous streak from inner margin at | towards 
costa near apex, but becnming obsolete before reaching it, 
margined with black towards lower extremity, sometimes little 
darker than ground colour; a blackish line along upper part of 
hindmargin; cilia whitish-ochreous with a black line^ a blackish 
spot at apex and a larger one below middle of hindmargin. 

; Hhidwings elonga^^^^ gr-ey ; cilia grey-whitish. 

. ' Most allied to the European P* ammlatella* 

Taranaki, Makatoku, and Palmerston, in March; also com- 
maoh in Eastern Australia, where the imago is on the wung most 
qf the year, frequenting the neighbourhood of cultivation. 
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25. Plut, psamniochroay n. sp. 

Maley female. —16-20 mm. Head, palpi, antennae, thorax, 
abdomen, and legs whitisli-oohreous; head and thorax some¬ 
times with two obscure darker longitudinal stripes ; second joint 
of palpi sometimes with dark fuscous subapical band; anterior 
legs suifused with dark fuscous. Forewings elongate, rather 
narrow, costa arched, apex acute, hindmargin concave, oblique ; 
whitish-ochreous all veins distinctly fined with ochreous- 
fuscous; a few irregularly scattered black dots: cilia whitish- 
ochreous. Hindwings somewhat broader than forewings, 
elongate-ovate ; pale whitish-grey ; cilia grey-whitish. 

Differs from all by the concave hmdmargm of forewings. 

Otira Eiver, in January; also from Eastern Australia; three 
specimens. 

mCEOPTERYGIDiB. 

Head rough or loosely haired. Antennse in male filiform, 
simple or pubescent. Labial palpi moderate or short, straight, 
porrected or drooping. MaxiUary palpi moderate or long, por- 
rected or folded. Forewings with venation normal or complex, 
often with additional veins and subdivisions of cell. Hindwings 
ovatedanceolate or lanceolate, neuration nearly as in forewings, 
with not less than 9 veins rising out of cell. 

This is the ancestral family of the Tineinuy and may be 
always known by the more complex neuration of the hindwings, 
which is not essentially differentiated from that of the forewings. 
In the older genera of the family the neuration cannot be strictly 
referred to the Lepidopterous type at all, but is really Neurop-' 
terous in character, and undoubtedly indicates the origin of the 
Lepidoptera from that gi'oup. In these genera there are several 
additional veins, and usually several separate cells, the whole 
presenting a structure which could not possibly be evolved from 
the normal Lepidopterous type,' since such a process would 
require the creation of the new veins, whilst the Lepidopterous 
type can readily be deduced from it by the disappearance or 
modification of existing vems. In the case of these genera the 
description of the neuration should require, in consequence, an 
entirely new terminology; but, although the course is not 
strictly logical, I have thought it’ more intelligible to maintain 
for the forewings the assumption of the normal Lepidopterous 
type in these genera, keeping for equivalent veins their usual 
designation, and treating those which are without analogue in 
the normal type as superadded. 

Besides the following, only a few European species are 
authentically known; I have not succeeded in finding any 
representative of the family in Australia, The two genera 
occurring here ax‘e both endemic ; is probably the 

oldest Iniown genus of the order ; is very interestuig 
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as exhibiting a step in transition to the Erechthiadce and Plu- 
tellidcB, The species described here are all very difficult to see 
when on the wing, and therefore likely to be passed over. The 
known exotic larvse are apodal and miners. 

Under the head of Palmomicrn I give a comparison of the 
neuration of that genus with those {Trichoptera) 

which approach it most nearly. 

la. Forewings with additional costal veins ; labial 

palpi very short .. .. .. .. 12, Palcsojuicra, 

lb. Forewings without additional veins; labial 

palpi rather long, brushlike .. .. 11. Mimarclma. 

11. MNESAROHiEA, 11. g. 

Head loosely haired, somewhat rough ; ocelli present; tongue 
obsolete. Antennas f, stout, filifom, in male simple, basal 
joint moderate, without pecten. Labial palpi moderately long, 
straight, porrected, clothed with long loose scales forming a 
dilated terminal brush. Maxillary palpi moderate, porrected, 
terminating in a loose dilated brush. Abdomen in male with 
uncus and valves well developed, and two long linear internal 
processes. Posterior tibiie thinly clothed witli long bristles, 
middle and posterior tarsi with whorls of projecting bristles at 
apex of four basal joints. Forewings with vein 1 simple, 2 
almost from angle of cell, 6 out of stalk of 7 and 8 near base, 
7 and 8 stalked, 7 to hinffinargin, 11 absent. Hindwings of 
forewings, lanceolate, cilia rather over 1; neuration exactly as 
in forewings, except that vein 6 is separate from 7. 

’ 26, Mnes, 'paraeosm.a^ n. sp. 

Male^ 9-10 mm. Head, palpi, and antennse whitish- 
ochreous. Thorax light brownish-ochreous. Abdomen grey. 
Legs dark grey, bristles whitish-ochreous! Forewings lanceo¬ 
late; yellowish-ochreous, suffusedly mixed with dark fuscous 
and a few.grey-whitish scales, except towards costa anteriorly; 
a grey-whitish oblique wedge-shaped streak from middle of costa, 
reaching almost to anal angle; the dark fuscous scales tend to 
form a spot in disc before this; a deeper suffusion beyond it, 
especially towards costa, and a spot towards umer margin before 
middle : cilia light browmsli-ochrooiis, somewhat mixed with 
dark fuscous and whitish. Hindwings fuscous-grey, somewhat 
purjffe-shining; cilia grey. 

Lake Wakatipu (1,100 feet), and Invercargill; nine speci- 
mens, flying amongst rough herbage in December, 

12. Paummicka, n. g. 

Head with long rough hairs; ocelli present; tongue obso¬ 
lete.. Antennse in male filiform, pubescent, basal joint 
small, concealed; Labial palpi extremely short, rudimentary, 
Mskiillary palpi long, folded, loosely scaled. Abdomen in male 
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with rounded terminal plate above, valves large. Middle tibiae 
without spurs ; posterior tibhe somewhat rough beneath. Fore¬ 
wings with vein la with long basal furcation, lower fork some¬ 
times [chalcophanes) again basally furcate, 1/; well-defined, 
connected with lower margin of ceil by a bar near base, 2 and 3 
from point of angle, transverse vein sometimes [chalcopkams) 
obsolete between 3 and 4, forked parting-vem well-defined, 
rising out of lower margin of cell near base, sometimes 
{chalcophanes) connected with upper margin by a bar near base, 
terminating in 4 and 5, between which transverse vein is absent, 
7 and 8 stalked, 7 to hindmargin, secondary cell well-defined, 9 
and 10 out of its upper margin, 11 from of cell, giving rise to 
an additional vein, and connected with 12 by a bar above 
(chrysargyra) or below {chalcophanes) the additional vein, 12 
sometimes {chalcophanes) connected with upper margin of cell at 
base, giving rise to an additional vein above in middle, and 
sometimes {chalcophanes) a second near base. Hindwings rather 
narrower than forewings, ovate-lanceolate, cilia f; neuration 
identical with that of forewings, except as follows: lb rising 
out of upper fork of la, not connected with cell, 2 and 8 remote, 
transverse vein between 8 and 4 well-defined, the four main 
veins not connected at base of wing, 11 firom middle of cell, 11 
and 12 without additional branches. 

Differs fcom the typical genus Micropteryx (which requires 
subdivision on the basis of neuration) by the stalking of veins 7 
and 8 in both wings, and the additional branch of 11 in fore¬ 
wings. 

I sent drawings of the neuration of this genus to Mr, R. 
McLachlan, the well-known neuropterist (whom I am glad to be 
able to qiiote as agreeing with me that there is a real and close 
developmental connection between this genus and the Trichoptem), 
with the request that he would express an opinion as to which 
genera of TrkJwptera it approached most nearly. In reply he 
kindly furnished me with figures of several, with which it is 
practically almost identical. The nearest of these is 
Ehyaeop}hila {RhyacophUidal }; Oynius and Holocm&opiis {Hydro- 
psychidm) uso ajiproximate closely, and Diplectnma mi 
Hydropsyche, in the same family, less nearly; Calmiocerm 
(Leptoceridw) is rather more remote. In the forowings of 
Bhyacophila the only impoi’tant difference is the existence of an 
additional vein rising out of 4; but in the hindwings one 
observes with interest that this very difference has disappeared, 
this additional vein being absent; throughout these genera it 
seems tliat, in the tendency to a progressive simplification of 
struetoe, the hindwings took the lead, with the result that in 
the final estabhshed Lepidopterous type the hindwings have 
permanently four veins less than the forewings. Bhyacophila 
shows no other essential distinction ixom Palmmkra; the other 
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points of difference consist in the position (whether above or 
below the furcations) of the transverse bars, or their partial 
obsolescence. Pal. chalcophanea is especially interesting, as 
being at present the only Lef)iclopteroji known winch shows tlio 
basal trifurcation of vein 1^- of the forewings, common to all the 
above-mentioned genera of Tnrhoptem ; and tiie sjime species 
possesses the second (basal) branch of vein 12 of the tbrewings, 
which is shown in ilhyacophila, but not in any of tlie others 
mentioned, except Hydropsychu, which does not, however, show 
the other or median branch. I may add that tins basal branch 
is perhaps rather to be regarded as a transverse bar connecting 
vein 12 with the costa, than as a true branch. It appears to me 
that the type of neuration. of the Trichoptera consists of live 
simple veins, variously fused, towards the inner margin; and 
seven apically furcate veins, variously fused towards the base, 
and connected by a series of transvei’se bars, 

27. PaL chalcophanfiH, n, sp. 

Male, fentail^, —10|-11 mm. Head, palpi, and thorax 
ochreous. Antenufe pale ochreous, with about six very variable 
blackish bands. Abdomen grey. Legs pale ochreous, sharply 
banded with dark grey. Forewings oblong, costa abruptly bent 
near base, thence gently arched, apex acute, hindmargin straight, 
very oblique light shining yellowisli-oclireous, with hardly 
traceable somewhat darker coppery-shining oblique reticulating 
fasciae, terininating in small dark purple-fuscous spots:on mar¬ 
gins ; these sp'-ts are on costa near base, at i, f, {(•, anti apex, 
on inner margin near base, at J, f, and anal angle, and on. 
middle of hindmargin ; third costal spot often double; cilia 
shining whitish-ochreous, on costal spots dark fuscous. Hind- 
wings rather <1 ark purple-grey ; cilia grey. 

Makatoku (Hawke’s Bay), in March ; nine specimens amongst 
deep forest. 

28, PaL chtymrffj/ra^ msp. 

Mnh, 9-10^ mm. Head and tliorax reddish- 

ochreous. Palpi light ochreous. Aiitennte dark grey. Abdomen 
grey. Legs light o,chn,ous, Forewdngs pvatc-Uinceolate, costa 
abnxptly bent near baso, thence motlerately arched, apex acute, 
hindmargin very oblique, slightly giiniate; shining golden- 
ochreoiis; nnirkiugs vtn 7 mdistinct, shining ocUreouB-whitish ; 
a very irregular fascia before middle, a second at both often 
interrupted, and a series of several small spots along hindmargin 
.and apicah portion of costa ; a dark fuscous dot in disc before 
■middle, sometimes obsolete: cilia pale shining goiden-oohreous. 
Hindwings piirplish-grey ; cilia whitish-gr^^^ . 

^Lake Wakatipu (1,100 feet), in December ; taken commonly 
fl^ng ovci- flowery herb^e by the side of a small rivulet. 
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I add a new genus and species to those already described. 

18. CONOPOMORPHA, n. g. 

Head smooth ; no ocelli; tongue moderate. Anteniife 1^, 
in male filiform,.simple, basal.joint moderate, rather flattened. 
Labial palpi moderately long, curved, rough-scaled beneath 
throughout, second joint not reaching base of antennae, terminal 
joint acute. Maxillary palpi rather long, slender, porrected. 
Posterior tibiae thinly clothed with rough hairs above, tarsi 
twice tibiae. Porewings very narrow, parallel-sided, round- 
pointed; 1 simple, 2 from near angle, 3 and 4 short-stalked 
from angle, 7 to costa, 9 and 10 from close together, 11 absent, 
upper margin of cell obsolete towards base. Hindwings half as 
broad as forewings, almost linear, cilia 5; transverse vein 
absent between 8 and 5, 4 absent, 5 and 6 as though from a 
point, 7 free. 

29. Con. cyanospilat n. sp. 

Male, female. —12-14 mm. Head ochreous-whitish, some¬ 
times suffused with fuscous. Palpi whitish, second joint dark 
fuscous except apex, terminal joint with dark fuscous band and 
subapicalring. Antenna grey. Thorax ochreous-whitish, mixed 
with dark fuscous. Abdomen grey. Legs dark fuscous, apex of 
jomts and oblique bands of tibia whitish. Porewings dark 
fuscous, irregularly mixed with whitish-ochreous, tending to 
form small scattered cloudy spots or strigula; costa dotted with 
whitish, with three white strigiila towards base, first two rather 
inwardly, third outwardly oblique, a suffused pair beyond 
middle, and three oblique pairs towards apex, first of these 
meeting a similar pair from inner margin, preceded in disc by a 
small white spot, and followed by a metallic-blue spot; two 
oblique whitish strigulee from inner margin beyond middle, and 
sometimes one or. two others beneath fold; a transverse metallic- 
blue ante-apical line; a small metallic-blue apical spot: cilia 
grey, round apex whitish, with dark fuscous lines. Hindwings 
dark fuscous; cilia grey. 

Taranaki, Palmerston, Makatoku, and Mastertou; com¬ 
mon in February and March amongst dense forest. In repose 
the imago sits either with the fore-part raised as in Gradhtna, or 
closely appressed to surface, but with the four anterior legs 
laterally extended; the latter , position is apparently most habi¬ 
tual, serving to conceal it on the tree-trunks on which it usually 
sits. 



184 


Tninmctiom* — loijy . 


Aet. XXXVI.-^.Vo/^’.s* on Nommdatiur of Sew Xeo/fiud 
Geometriiia. 

By E. Mjkyeiok, B.A. 

[Bead before the Phihso})hical Institute of Canierhurih ()e.tohn\ tH85.1 

The publication of Bcucldcr's ‘‘ Nomenclatoi* Zoologicus hiin 
enabled me to ascertain that in adopting a certain cIjisb of genoric 
names in the Gaowetrina I committed a great indiscretion, sinoo 
these names appear to have been mostly already employed 
generically. I have, therefore, re-named tliosc genera which 
had titles pre-occupied by others, reverting to my usual system. 
The following changes are made :— 

Panjsatu^ Meyr., to be Paradetu^ Meyv. 

PanojJccii, Meyr., to be Pancyma, Meyr. 

Eurydice^ Meyr., to be IIomodotiH^ Meyr. 

Barpalyce^ Meyr., to be ProhoUmiy Meyr. 

Stmtonice, Meyr,, to be Arctesthem^ Meyr. 

Thyone^ Meyr., to be Amphodes^ Meyr, 

Herniione, Meyr,, to be Aulopohi.^ Meyv. 

HippolyU, Meyr., to be Epicyme, Meyr. 

Armioe^ Meyr., to be Anachloriti^ Meyr. 

Pmithea, Meyi*,, to be NoloreaSf Meyr. 

Statira, Meyr., to be Statkmonyma^ Meyr. 

Atossa, Meyr., to be Kpicaais^ Meyr. 

Phyllodace^ Meyr.^ to he 'Gonuphyllfu Moy.i\ 

For Amustm, Meyr., the name of Sf^stra, Walk., may bo adapted. 
The genus described as Scoimia^ Stph., is (as I have pointed 
out elsewhere) not the true ScotoHio, bnt is identical with, 
C^.pfialmaj Meyr., with which it may be included, the points of 
distinction relied oii being found insufficient. 

CWrnyMTii/n,9, Butl., is identical with Divfiromodes, Gn., wliich 
latter name must be retained; the sxDCcies will therefore be 
ZHchromodes niyra. 


Aet. XXXVIL— (hi the) Spiders of Srtr Xrofamf 
By A, T. Hequhaut. 

[Bead before the Auekland Institute, VMh Oelober, iHBo.l 
Plates VL--Vm. 

Fam. THEEIDIIDiE. 

Genus Linyphia, Latr. 

TAnyp/m dilomyS:p*n, PL VI., %, 1. 

Length of an adult female 5 mm,, and of an adult male 4 mm* 
■ f Vephalothoraic oval; mahogany-brown, rugailoso; lateral 
Khargihal constrictions at caput moderaie; median indentation 
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longitudinal; normal grooves moderate; profile line level, 
slightly curved at either end; dyjmis vertical, in height rather 
more than half facial space. 

Eyes on dark spots; four intermediate form a trapezoid 
longer than broad; anterior-centrals dark, close, much the 
smallest of eight; posterior pair rather less than their diameter 
apart, and more than twice that distance from posterior laterals 
next to them; hind-centrals and laterals, which are lai'gest of 
the eight, and placed contiguously to each other on moderate 
tubercles, have a pearl-grey lustre; anterior row of eyes 
straight, posterior row slightly curved, convexity of curve 
directed backwards. 

Leys moderately long, relative length 1, 4, 2, 3 ; i.-iv. nearly 
equal; yellowish-brown colour, faint olivaceous annulations; 
armature erect hairs, spine on tarsi of first pair, and spines on 
tarsi and metatarsi of hind pairs; superior tarsal claws, 1st 
pair, moderately strong, curving at free end; 13 close, short 
teeth, increasing in length, pointing backwards; inferior claw 
smaller than superior, bent, point directed forwards, two short 
close *teeth pointing forwards, basal tooth shortest. 

Palpi resemble legs in colour; palpal claw fine, straight, two 
short teeth near base, "pointing forwards. 

Falces vertical, prominent at base, divergent, mahogany- 
brown ; four sharp teeth outer row, two central long. 

Mawilhe somewhat roundly truncated on outer side, tapering 
at extremity, inclined towards %>, which is about as broad as 
long, prominently recurved. 

Sternum cordate, pitted. These parts have a dark mahogany 
hue. 

Ahdome>i oval, projects over base of cephalothorax; light- 
, brown, small creamy spots; two blackish undulating bands 
extend along the dorsal surface, converging towards each other 
at anterior atid posterior ends ; sides and ventral surfaces light 
brown, fine hairs. Fw/m yellowish-brown, semicircular, trans¬ 
versely wrinkled eminence, concave within; talioa on posterior 
side looped up ; projecting from above is a ladle-like apophysis; 
translucent yellow, reddish extremity. 

The m.ale resembles the female in form, colour, and markings, 
but is rather slinmier and shorter. Palpi have tints of legs; 
humeral joint long; cubital short; radial cup-shaped; digital 
oviform, tapering at extremity; convex and hairy externally; 
concave within, comprising palpal organs, which are complex, 
most noticeable on outer side, two short apophyses directed 
downwards; projecting at apex is a semi-transparent, concave, 
pointed, greenish membrane ;, springing frpm the inner side, 
near the articulation at the two joints, is a remarkably long, 
slender, curved dark process, 
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Tins species is common in damj) spots beneatli open manuka, 
under long grass, etc; spins a fine horizontal web across 
hollows. Pairs in October-November. 

Te Karaka, Auckland, A.TAJ. 

Lmyphia trisphathulatat sp. n. PL VL, fig. 2. 

Length of an adult female 3 mm., and of an adult male 3 mm. 

Cephalothorax oval, moderately constricted at caput; rugulose, 
glossy, yellowish, or light greenish-brown ; lateral margins and 
wide median band dark olive-green; median indentation some¬ 
what lozenge-shaped, apex directed posteriorly; normal grooves 
rather faint; clypeus slightly concave, projects forwards ; equals 
half depth of facial space. 

Kyes disposed in two slightly arched transverse rows, forming 
a narrow oval space; four centrals form a trapezoid, longer 
than broad ; anterior pair close, darkest and much the smallest 
of eight; hind-centrals largest, of eight, placed on black oval 
tubercular eminences, rather more than their diameter from 
each other, and the hind-laterals next to them; lateral eyes 
seated obliquely on rather strong black tubercles, more than 
their diameter apart, and less than that space from the fore- 
centrals. 

Legs slender, long ; relative length 1, 4, 2, 8 ; i., ii., iv. nearly 
equal; colour of cephalotliorax; tibiae and metatarsi have oliva¬ 
ceous aunulations ; armature few dark hairs and slender spines; 
superior tarsal claws, 1st pair, rather weak, slightly curved, 
about 10 short, close teeth, inemasing in length ; inferior claw 
smaller than, superior, bent, one tooth, point behind. 

Falpi have tints and armature of legs; palpal claw weak, 
straight;, apparently no teeth. 

Falces vertical, slightly divergent; pale-amber; three teeth 
outer row, inner small pomts. 

MaMllo! nearly twice as long as broad, obliquely truncated 
on outer side, inclined towards lip, which is about as broad as 
long, everted, dark hue. 

; broad cordate, blackish-brown, pitted. 

Abdomen ovoid, pointed posteriorly, projects forwards; pe- 
tiolum rather long ; yellowish or brownish mottled with a lighter 
tint; two irregular (in some examples partially composed of 
spots) dark-chocolate bands converge from base towards spin¬ 
ners; at posterior end are a series of dark angular lines whose 
vertices are directed'forwards. Vulm somewhat circular, promi¬ 
nent, membranous, rugose, brownish eminence, concave within; 

; tibia on posterior side produced into clear pale-amber coloured 
ladle-shaped apophyses with reddish margins, projecting from 
between the latter is: a similar but longer apophysis, 

does-/not differ essentially from female, legs rather 
longer , and abdomen slimmer; specific pattern in some examples 
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consists of a double row of spots. Palpi pale yellow; humeral 
joint long, cubital and radial short, latter cup-shaped, few dark 
strong hairs ; digital joint large, ovoid, convex, and moderately 
hairy externally; palpal organs complex, series of flattish lobes 
projecting forwards; on upper side, close to articulation of 
digital and radial joints, is a remarkable dark-red crescent¬ 
shaped process. Projecting forwa.rds on the lower side is a pale 
greenish membrane, mai’gins dark, rounded, serrated. 

Taken amongst low vegetation; forms a fine open horizontal 
web across hollows in shady places. Commences pairing about 
November. 

Te Karaka, Auckland, A,T. U, 

Genus Theridium, Walck. 

Theyidimn vanmn, sp. n. PL VI., fig. 3. 

Length of an adult female 7 mm., and of an adult male 
44 ^ mm. 

Oepholothomx broad oval, moderately constricted in front; 
yellowish-brown, suffused about margins and furrows with'dark 
brown; median fovea somewhat oval, deep; radial and caput 
strije moderate; profile contour low arch ; clypem slightly pro¬ 
minent, in height more than half facial space. 

Eye disposed in two transverse curved rows, forming a 
narrow oval space; four centrals form a quadrilateral figure 
rather longer than broad; hind-centrals rather more than their 
diameter apart, and a diameter and a half from the hind-laterals; 
fore-centrals dark, seated on bi'own tubercular prominences; 
laterals close, placed obliquely on moderate tubercles; these 
eyes and hind-centrals have a pearly lustre. 

Leys long, moderately slender; 1, 4, 2, 8 = 16, 18, 11, 8 
mm.; clear light-brown, aunulated; armature strong dark hairs 
and bristles; superior tarsal claws, 1st pair, moderately strong 
and curved, free, and more than half claw, tip bent; 6 teeth, 5 
basal rather strong comb-teeth, increasing in length; outer 
strongest and longest, curved backwards; inferior claw smaller 
than superior, sharply bent, one curved tooth. 

Palpi colour and armature of legs ; palpal claw short, 
sharply curved, 7 long open comb-teeth, forming an even line 
with point of claw. 

Falces conical, slender, nearly vertical, yellowish-brown, few 
sharp teeth. 

Maxillas long, obliquely truncated on outer side, yellowish- 
brown, inclined towards Up, which is twice as broad a.a long. 

Abdomen large, very convex above, projects over base at 
cephalotborax ; pointed at spinners; ground colour light-brown, 
spotted and blotched with dark greenish-brown, few light 
streaks ; median band irregular, somewhat leaf-like, between it 
and spinners are a few angular marks, apices directed forwards; 
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lateral margins dark oblique streaks ; branchial opercula oraiige- 
red. Genital organ large, concave within ; anterior membrane 
or labrum forms a narrow transversely wrinkled hood, centrally 
produced into a tapering process, directed backwards; labium 
large, dark, everted, 

Male much smaller than female, less distinctly marked, tints 
darker. Actual and relative length of legn differ from females, 
1, 2, 4, 3 = 14, 11, 9, 7 mm, 

Palpi furnished with black hairs, have the bright-reddish 
hue of legs, with exception of radial and digital joints, which 
have a blackish-brown tint; humeral joint long, cubital and 
radial short, latter cup-shaped; digital joint oval, convex, and 
hairy externally,'convexities directed towards each other; con¬ 
cave within,palpal organs simple lobes,terminating with a broad, 
concave, curved greenish membranous process, with dark margins, 

(a) UephalothoraoG light yellow-brown, faintly suffused with 
dark tint, Legn shade lighter than ceplialothorax, arm^^li mode¬ 
rately marked. Abdomen dull, pale yellow-brown, spotted and 
marked with dark-brown, specific pattern more or less oblite¬ 
rated,' has more or less light tints of female. 

(/3) Ceplialothorax glossy brown-black. Lega clear light- 
brown, or greenish-brown, annulations dark. Pattern on abdo¬ 
men resembles type form, but darker. Male has the characteristic 
dark coloration of the variety. 

(y) Marks on abdomen black, resemble type form, ground 
colour slaty-grey, mottled with creamy-white. 

This species is common about lJuildings, and is to be met 
with on shrubs. Commences pairing about October; young 
rarely hatched before November. Cocoons ai'e fabricated througli- 
out the summer until the end of May, when mature examples— 
as is generally the case with species of this linnily—be< 5 ome 
scarce during the winter mouths. The female usually constructs 
from 2 to 4 pea-shaped cocoons about 10 mm, in deptli, (jomposed 
of light-brown silk, of a soft felty texture, containing from 
&0-B60 unagglutiuafced spherical straw-coloured eggs. The wob 
is of normal form-'-rviss,, a serieB of lines intorsecting one another 
in different planes, and at various angles. 

Te Karaka, Auckland, *4.7', (/. 

Theridium vemculaturny sp* n, PI VIL, fig 1* 

- Length of a mature female 4-4^ mm,, and of ah adult 
males mm, 

] : CepMldthorax oval, moderately constricted in.; front; glossy, 
yellbwiBh-brown oolour, suffused with a darker hue; caput 
convex, well-definedindentation below eyes; thoracic fovea 
large, somewhat circular; radial strue moderate ; contour of 
profile probed; c^jpm prorain^^ in height about equal to depth 
:cu~<^ular':arear'^’ 
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Pour central eyes nearly form a square; fore-pair furthest 
apai*t, dark, placed on prominent tubercles, hind-pair less than 
their diameter apart; laterals contiguous, seated obliquely on 
moderate tubercles; hind-laterals more than their diameter from 
posterior median eyes; fore-laterals close to anterior-centrals; 
side and hind intermediate eyes have a pearl-grey lustre. 

Legs slender, relative length 1, 4, 2, 3 = 9, 7, 6, 4| mm.; 
clear pale-brown, dark annuli, furnished with black hairs and 
fine erect bristles; superior tarsal claws, 1st pair, moderately 
strong and curved, seven comb-teeth pointing forwards, in¬ 
creasing greatly in length and strength, apical teeth have form 
of free end of claw, and are directed outwards; inferior claw, 
smaller than superior, sharply bent, free and long and fine, one 
strong tooth, point behind. 

Palpi slender, clear pale-brown, terminal joints reddish- 
brown, digital joint furnished with strong black hairs; palpal 
claw has seven teeth, increasing in length, directed forwards. 

Falces slender, vertical, brownish-amber colour. 

Maxilloi long, linear, obliquely truncated on outer side, 
yellowish, inclined towards which is broader than long, 
obtuse, dark. 

Sternum cordate, brownish. 

Abdomen broad-oval, slightly cleft at base, very convex above, 
pointed at spinners; clothed with nearly erect light hairs, 
ground colour brownish, mottled and marked with various tints 
of brown, buff, and purple; a purple and brown lance-like mark 
with buff margins extends more than half across median line, 
on lateral margins are a series of obhque marks; ventral surface 
brownish-yellow, fine hairs. Between branchial opercula extends 
a transverse greenish-brown eminence, semicircular on anterior 
side, in centre of eminence is a somewhat circular depression— 
the genital organ; labia on posterior side terminate in two dark, 
conical processes directed outwards. 

The male is only 8 mm. in length, does not differ.essentially 
in colouration or markings from female ; cephalothorax more 
elongated; abdomen slimmer, petiolum exposed. Only marked 
difference in legs, little shorter. Palpi moderately long and 
slender, straw-coloured, except two apical joints which have an 
amber hue. Humeral joint long ; cubital and radial short, about 
equal in length, furnished with bristles, latter joint cup-shaped; 
digital joint oviform, convex, and sparsely haired extezmaliy, 
convexities directed towards each other; palpal organs simple, 
form a glossy, rugose lobe, partially truncated, with slight dark 
indentation at about two-thirds of its length, tapering and 
roundly pointed at apex; connected with darkish indentation, 
and projecting slightly forwards, is a reddish margined membrane. 

(<«.)—Dull light brownish-umber, bright colours absent, 
specific marks brownish. 
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This species spius a web of normal form about buildings, on 
trees, etc.; fabricates its first cocoons in November, they have a 
broad-oval form, 3 mm. in diameter, greenish-brown, of a soft 
felty texture, suspended by fine lines, contain about 128 un¬ 
agglutinated, spherical, straw-coloured eggs. Pairs about end 
of October. 

Te Karaka, Auckland, A.T*U. Common in the district. 

Theridium blatteiis, sp. n. Plate VII., fig. 2. 

Length of a mature female, 2-| mm. 

Oephalothomx broad-oval, moderately constricted at caput, 
which is prominent; median indentation transverse oval; it is 
glossy, greenish-yellow, suffused with dark olive; profile line . 
rises abruptly from thoracic junction, dips into indentation, then 
forms a moderate arch across caput. Olypeus prominent, slopes 
forward, about half facial space. 

Pour central eyes form a square, anterior pair prominent, 
dark, and rather smaller than the rest, which are flatter, have a 
pearly lustre, and placed on lake-coloured eminences; hind- 
centrals are about as far from each other as they are from the 
hind-laterals next to them—a space equal to their diameter ; 
laterals nearly contiguous, seated obliquely on small tubercles, 
fore-pair close to anterior-centrals. 

Legs long, slender, 1, 4, 2, 3; clear yellowish-brown, black 
anhulations; armature fine erect hairs, long bristles; superior 
tarsal claws, 1st pair, rather weak and straight, tip bent, seven 
comb-teeth increasing in length and strength; interior claw 
smaller than superior, moderately bent, one pointed tooth. 

Palpi moderately long, resemble legs in colour and armature; 
palpal claw short, curved, 4 long comb-teeth, forming an even 
line with point of claw. 

Fakes vertical, slender, yellowish, suffused with dark-olive, 
fangs short. 

Maodllm broad, somewhat rounded on inner, and obliquely 
truncated on outer side, moderately inclined towards labium^ ^ 
which is rather broader than long, somewhat pointed. 

Sternum broad-cordate; these parts are dark-brown. 

Abdomen oviform, broad, pointed at spinners, projects over 
base of cephalothorax, very convex above; ground-colour gale- 
purple and yellowish tints, thickly marked with small pui-ple 
spots; wide central and transverse black bands, margined with 
pale-yellow at their extremities, form a large cross-like figure; 
ventral smfface black, few yellow spots, spinners short. Yulm 
prominent brownish circular eminence, orifice large. 

Te Earaka, Auckland, il.r. 17. 

Tkendium ptmilio, sp. n. Plate VII., fig. 3. 

Length of an adult female, l|-2 mm., and of an adult male, 

1 j|- ngh. 
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Cephalothorax broad-oval; lateral marginal constrictions at 
caput modk'ate; clear pale stone-colour, rugae scale-like; me¬ 
dian band and lateral margins dark-olive; median indentation 
broad shield-shaped; contour of profile slight double arch ; 
clypeiis j)romineut, less than half facial space. 

Four intermediate eyes are placed on oval black spots, and 
form a trapezoid longer than broad, whose shortest side is in 
front; fore-centrals dark, smallest of eight; space between hind- 
centrals—which, with side eyes, have a pearly lustre—is less 
than an eye’s diameter, and the interval between each and the 
hind-lateral next to it more than an eye’s breadtli; laterals 
contiguous, seated obliquely on dark tubercular prominences, 
nearly their diameter from fore-centrals. 

Legs longj slender, 1,2,4, 8; more transparent than cephalo¬ 
thorax ; armature few dark hairs and strong erect bristles ; 
superior tarsal claws, 1st pair, slightly curved from base, 
straightening at free end, tips bent; about 7 comb-teeth, in¬ 
creasing in length and strength; inferior claw smaller than 
superior, bent sharply downwards and outwards, apparently 
only one tooth. 

Palpi long, slender, resemble legs in colour and armature ; 
palpal claw Ihke tarsal claw, 5 teeth. 

Fakes vertical, divergent, normal clear hue ; double row of 
teeth, 3 outer strong. 

Maxill(B somewhat oviform, apices and inner margins fringed 
with black hairs, inclined towards labium. y which is broader than 
long, prominently everted, dark hue, pale apex. 

Stermm broad-cordate, normal hue. 

Abdomen oviform, convex above, yellowish, more or less 
mottled with various shades of reddish-bx’own—in some examples 
faint; three longitudinal olivaceous spotted lines converge from 
base to si^inners; lateral margins and ventral surface marked 
with streaks of similar colour; in some examples dark marks on 
cephalothorax and abdomen nearly absent, and buff patch at 
posterior end of abdomen prominent. FuW large, somewhat 
coniform, concave within, exterior rugose membrane has tints of 
tortoise-shell, with a pale median band terminating at margin in 
a pale amber-coloured spoon-shaped, short apophysis, directed 
backvrards ; orifice large, somewhat reniform ; projecting from 
posterior margin of labia is a second spoon-shaped apophysis, 
longer and larger. 

; nearly equals female in length, broader, 

strise more defined, lateral margins have pinkish eminences over 
each coxal joint. Palpi yellowish, humeral joint long, cubital 
and radial short, latter cup-shaped; digital joint broad-oviform, 
convex and haii'y externally, convexities directed towards each 
other; palpal organs simple, series of reddish lobes, projecting 
beyond them on lowor side is a pointed black process* 
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Abdomen somewhat diamond-shaped, yellowish, mottled with 
orange-red, buff patch at posterior end; series of olivaceous 
spots, form median band; streaks and marks on lateral margins 
and ventral surface. 

Mature examples, especially females, may generally be taken 
thi'oughout the winter months. Until winter rains set in, these 
little spiders are often numerous about pastures and amongst 
low native vegetation in damp spots. They spin a fine 
horizontal web, with a small triangular mesh; one portion is 
drawn up to a stem or blade, beneath which the spider rests. 

Te Karaka, Auckland, A.TM. 

Theridium calycifeh'un^ sp. n. PL VII., fig. 4. 

Length of an adult female, 4 mm. 

Cephalothcraoi broad-oval, lateral marginal constrictions at 
caput moderate; rugulose, brownish-yellow; caput, median band 
and marginal zone brown; fovea large, somewhat oval; radial 
and caput striae well-defined; contour of profile rises from 
thoracic junction at an angle of 45°, notched at median indenta¬ 
tion, caput shghtly arched; clypem convex, in height rather less 
than half facM space. 

Eyes about equal in size, seated on black spots; four centrals 
nearly form square, anterior pair furthest apart, dark; hind-pair 
are one eye’s breadth from each other, and rather more than 
that space from fore-centrals; laterals nearly contiguous, placed 
obliquely on tubercles; more than their diameter ffom hind- 
centrals. 

Legshng, slender, relative length, 1,4,2,8 = 10,7,6,5’nam.; 
yellowish, dark annuli at articulation of joints, except tars^; 
femora spotted; armature hairs and numerous strong bristles, 
tarsi of hind pair furnished with, on under side, strong curved 
hairs; superior tarsal claws, 1st pair, moderately curved, tip 
bent, 7 teeth increasing in length and strength, 8 apical teeth, 
strong, in form resemble free end of claw, directed outwards; 
inferior claw smaller than superior, bent downwards, 1 tooth, 
point behind, 

Fdpi colour and armature of legs, palpal claw resembles 
tarsal claw, 6 teeth.' 

Falces convex, brownish-yellow, project a little forwards, 
one socket tooth. 

Mcmllm somewhat spathulate, yellowish, inclined towards 
UUmi, which is broad, everted, nearly half length of maxilla, 
greenish tinge. 

heart-shaped, yellowish, margined and spotted with 

chocolate. 

Abdomen elongate-oval, dorsal surface covered by a brown 
ovoid, leaf-like mark, median band strongly dentated, tapering 
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posteriorly, creamy color, brown marks; ventral surface light- 
brown. Vuha moderately prominent, circular, concave within, 
on posterior side are two black cone-like processes, apices 
directed backwards. Branchial opercnla resemble yellowish 
cup-shaped calyces, acute apices directed towards genital organ. 

Te Karaka, Auckland, A.T.Li. 

Theridium cniciferum, sp. n. Plate VII., fig. 6. 

Length of an adult female 5 mm., of an adult male 4 mm. 

Gephalothorax broad oval, slightly compressed before, glossy, 
light-brown; median band and marginal zone dark-brown ; 
median indentation circular, stride moderate; profile line rises 
from thoracic junction at an angle of 20°, then slopes across 
caput. Clypeim moderately prominent, in height about two- 
thirds depth of ocular area. 

Eyes on dark spots, four central nearly form a square, 
anterior pair dark, seated on prominences ; posterior pair rather 
more than their diameter apart, and closer to each other than 
each is to the hind-lateral next to it; laterals placed on 
tubercles, nearly contiguous. 

Legs long, slender, 1, 4, 2, 8; first pair dark, ii., iii., iv., 
yellowish, speckled as far as tarsi, brown annuli at articulation 
of joints; furnished with few hairs and erect bristles ; superior 
tarsal claws, 1st pair, 8 comb-teeth increasing in length and 
strength; inferior claw nearly equals superior in strength, 1 
strong tooth. 

Palpi pale yellow, slender, armature of legs; palpal claw 6 
teeth, increasing in length and strength. 

Falces conical, nearly vertical, chocolate-brown, few teeth. 

Maaillm long, somewhat roundly truncated on outer side, in¬ 
clined towards labitmi, which is broader than long, rounded; 
these parts have a greenish-yellow tinge. 

Sternum broad coi’date, rugulose, stained round margins and 
spotted with purple-brown. 

Abdomen oviform, convex, pointed at spinners; ground-colour 
olive-brown ; on dorsal surface there is a large brownish-black, 
nearly ovate, indented leaf-hke mark; on the fore part there is 
in some examples a well-defined cross, the base of which is 
creamy-white, margined with black, and directed forwards; re¬ 
maining portions purple, picked out with whitish lines; between 
cross and spinners are several creamy spots throwing off oblique 
purple lines; lateral margins have several creamy, purple- 
spotted bands, and oblique dark bars; round spinners, and on 
ventral surface, are creamy purple-spotted marks. Vulva yel- 
iowisli-brown, transversely wrinkled, oval eminence, concave 
within; projecting from anterior side, directed backwards, is 
a short tapering process, labia form ; on posterior side, a dark, 
tumid, projecting Up, partially cleft in centre, 
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Male rather shorter than female, eephalothorax and abdomen 
more elongated, does not differ essentially in coloration or mark¬ 
ings. Legs resemble female in colour and armature, but differ 
in their relative and actual length, 1, 4-2, 8, = 18, TJ, 5 mm. 
Palpi rather long, slender, clear yellow-brown, sparsely furnished 
with coarse black hairs; humeral joint long, cubital and radial 
short, do not differ much in size, slender, cup-shaped ; projecting 
from superior surface of former, ai*e two strong, long bristles; 
digital joint oval, rugulose, mahogany colour; convex and 
hairy externally, convexities directed towards each other; con¬ 
cave beneath; palpal organs moderately complex; viewed from 
beneath, concavity at base is covered, for about one-fourth of 
length of joint, by a wide membranous band, little beyond 
transverse band, projecting forwards from margins of concavity 
are two short and stout apophyses; between these is a shield¬ 
shaped eminence, produced at its fore extremity into short, dark, 
horn-like processes. 

Species common, frequents manuka; examples, male and 
female, differ greatly both in shades of coloration and distinct¬ 
ness of specific pattern; in yellowish or brownish-creamy speci¬ 
mens the cross-like figure is more or less obliterated, and devoid 
of lake markings. Pairs about November. 

Auckland, A.T.U. 

Therulium triloris^ sp. n. PI. VIIT., fig. 1. 

Length of an adult female 5 mm., and of an adult male 4 mm. 

Cephulotkomx oval, bright mahogany-brown; lateral mar¬ 
ginal constrictions at caput moderate; median indentation, 
which is somewhat circular, and radial striae well marked ; 
profile rises with a slight arch to occiput, forepart of which is 
prominent; clypem moderately prominent, in height equals half 
facial space. 

Eyes form two transverse curved rows, convexity of curves 
directed forwards, hind-curve slight; eyes placed on dark spots ; 
four intermediate form a quadrilateral figure, longer than broad; 
anterior centrals darkest and rather smallest of eight; interval 
between bind pair equals their diameter; laterals, which ai‘e 
seated obliquely on dark tubercles, one quarter of their breadth 
apart, are rather further from hind-centrals • than the latter 
are from each other. 

rather short, relative length 1, 4, 2, 3; yellow-brown, 
dark greenish annuli at articulations; armature erect hairs, few 
bristles; superior tarsal claws, 1st pair, moderately strong, curved, 
9 comb-teeth increasing in lengtli and strength; inferior claw 
rather stout, bent, 2 close teeth, basal small. 

Palpi resemble legs in colour and armature; palpal claw 
strong, curved, 7 comb-teeth directed forwards, forming an 
even Tine with point of claw, 
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Falces prominent at base, vertical; light red-mahogauy 
colour; one strong tooth near extremity. 

MaosilUB obliquely truncated on outer side, inclined towards 
Uhiitm, which is somewhat oval, more than half length of 
maxillae, everted; these parts have a brownish tint, labium 
darkest. 

Ste7*mm broad cordate, rugulose, chocolate-brown. 

Abdomen oval, moderately con vex above, projects over base 
of cephalothorax; brownish-black, sparingly clothed with fine 
light hairs; encircled and centrally divided with creamy-coloured 
disjointed bands; marginal bands extend from spinners along 
ventral surface to branchial opercula. Genital organ vermiform, 
pendulous, directed backwards; pale amber-colour, extremity 
reddish; projects from much wrinkled integument of a darker 
hue, 

Male shorter and shmmer than female, resembles her in 
specific pattern, colour, and armature ; caput rises higher, pro¬ 
jects further forwards, causing hind and especially the fore-row 
of eyes to form a stronger curve. 

rather longer than female’s, i.~iv,, ii.-iii., nearly equal, 
strong black hairs. 

Palpi mahogany-colour; humeral joint long; cubital and 
radial short, latter cup-shaped, greenish; digital joint oval, 
convex, and hairy externally, convexities directed towards each 
other; palpal organs moderately complex, lobe-like, posterior 
half dark; projecting at extremity is a broad black, concave, 
sharply pointed process. 

Taken on shrubs; cocoons two or more, whitish, globular, 
4 mm. in diameter, suspended by a shorfe silken line to inferior 
surface-of leaf; about 15 light-coloured spherical eggs, not 
agglutinated togetlrer; web normal intricate lines. Pairs in 
November. 

Te Karaka, Auckland, A.T. U. 

Tkefidmm squalide^ sp. n, Plate VIII., fig. 2. 

Length of an adult female, 5 mm. 

Cephalothoraai oval, moderately compressed at caput, glossy 
red-mahogany; median fovea narrow-oval, deep, nearly length 
of thorax; caput and radial striae well-marked ; contour of profile 
rises .gradually from thoracic junction, forming a slight arch 
across caput; clypmis vertical, convex, indentation below eyes; 
height equals depth of ocular area. 

Four central eyes form a trapezoid whose shortest side is 
between anterior pair, which are smallest of eight; posterior 
pair less than their diameter apart, rather more than their 
breadth from hind-laterals; posterior centrals and side eyes have 
a pearl-grey lustre, latter largest of eight, close, placed obliquely 
on moderate tubercles, 
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Legs moderately long and slender; 4,1, 2, 3, iv. pair slightly 
exceeds i. in length; colour yellowish-amber; armature erect 
black hairs, few fine bristles; superior tarsal claws, 1st pair, 
moderately strong and curved, 7 rather short close teeth, in¬ 
creasing in length; inferior claw smaller than superior, bent 
downwards and forwards, two teeth, basal shortest and stoutest. 

Palpi rather long and slender, resemble legs in colour and 
armature, strong hairs on digital joint; palpal claw rather weak, 
6 or 6 short teeth. 

Falces prominent at base, vertical, divergent, rugulose, bright 
red-mahogany, 3 strong teeth. 

Maxilhr long, Imear, somewhat rounded, with lip-like in¬ 
dentation at apex (apparently caused through pressure of fangs), 
inclined towards labium, which is broader than long, everted; 
these parts have a bright red-mahogany colour. 

Sternum cordate, pitted, dull mahogany-colour. 

Abdomen ovoid, yellowish-brown, clothed with light hairs. 
Vulva yellowish brown, transversely wrinkled, somewhat oblong, 
convex eminence, concave within, projecting posteriorly from 
anterior side there is a yellowish amber-coloured protuberant 
lip, with incurved margins, 

Te Karaka, Auckland, A,T.U, 

Thendkmi setiger, sp. n, Plate VIII., fig. 8. 

Length of a mature female, 3 mm. 

Cephalothorax oval, moderately constricted forwards, caput 
prominent in front; rugulose, glossy brown-black; median 
indentation semicircular, convexity directed backwards ; normal 
grooves moderate; profile contour forms a slight arch across 
caput, roundly curved posteriorly; chjpeus projects prominently 
forwards, pointed; indentation below'^ eyes, in height nearly 
equals depth of ocular area. 

Eyes large, four centrals form a square; anterior pair dark, 
placed somewhat obliquely on angular projections; posterior 
row, rather less than their diameter apart, form a slight curve, 
convexity of curve directed backwards ; lateral eyes, which have 
the pearly lustre of hind-centrals, are contiguous, and seated 
obliquely on reddish-brown tubercles, space between them and 
fore-centrals rather less than interval between latter pair. 

Legs moderately long and strong, relative length, 1, 4, 2, 3 ; 
i. longest, ii. nearly equals iv.; pellucid-grey, well-defined black- 
brown annulations; armature strong liairs, few bristles. Supe¬ 
rior tarsal claws, 1st pair, moderately cmwed, 7 comb-teetb, 
increasing in length and strength; inferior claw fine, bent, 
apparently no teeth. 

resemble legs in colour and armature, palpal claw 
strong, curved, 5 long comb-teeth forming an even line with 
point of claw, 
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Falces tapering, project slightly forwards, reddish-brown. 

Manilla! acute oval, inclined towards lip, which is nearly 
twice as broad as long ; everted, one-third length of maxilla). 

Sternum broad cordate; these parts are chocolate-brown, 
rugulose. 

Abdomen broad oval, strongly convex above, rises somewhat 
abruptly from thoracic junction; sparingly clothed with strong 
erect hairs and bristles ; ground colour greenish-brown, slightly 
suffused with dull-pink, mottled with brown-black; median 
band faint, tapers towards spinners, black marks at base ; on 
lateral margins are four oblique brown-black bars, streaked on 
posterior side with pink, converge towards spinners, which are 
short. Vulva somewhat conical, reddish-black, prominent emi¬ 
nence, orifice circular, large. 

Te Karaka, Auckland, A.TA). 

Theridiim zantholahio, sj). n, Plate VIII,, fig. 4. 

Length of an adult female, 4 mm. 

Cephalothorax broad oval, constricted anteriorly; light amber- 
colour; median band brown, lateral margins faintly mottled 
with a similar hue; median indentation broad, U-shaped, large, 
moderately depressed; contour of profile rises at an angle of 
40^, then slopes slightly to ocular area ; clypeits prominent, in 
height about half facial space. 

Four intermediate eyes form square, anterior pair dark; 
posterior pair less than their diameter apart, about that space 
from side-eyes, which are smallest of eight, contiguous, placed 
obliquely on small tubercles. 

Legs moderately long and slender, relative length 1, 4, 2, 8 ; 
have hue of cephalothorax, rather faint brown annuiations; 
armature dark hairs and erect bristles; superior tarsal claws, 
1st pair, curved, 5 long comb-teeth; inferior claw moderately 
strong, free and fine, bent, 1 tooth, small point behind. 

Palpi resemble legs in colour and armature, palpal claw 
curved, 7 long comb-teeth, forming an even line with point of 
claw\ 

Falces project slightly forwards, moderately slender, dark 
amber-colour, about 3 blunt teeth. 

Mawillw long, linear, roundly tmncated on outer side,' 
moderately inclined towards labium, which is nearly twice as 
long as broad, somewhat pointed; these parts have a reddish- 
amber hue, suffused with brown. 

Sternum cordate, yellowish, margined with chocolate. 

Ahdomm oviform, convex above, yellowish-brown, suffused 
with dull pink; a broad, somewhat spathulate, irregularly 
pinnatifid median band, dark brown at basal end, lighter and 
spotted at truncated apex, extends two-thirds across the 
abdomen; lateral margins spotted and streaked; transverse 
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dark bands on ventral surface. Anterior portion of vulva 
consists of a reddish-black oblong, transverse, tapering eminence, 
circular fovea at either end, projecting upwards; on posterior 
side is a large, broad, clear yellow incurved lip. 

Web consists of irregular lines ; cocoons ovoid, yellowish- 
brown, undulations shaded with brown, loose felty texture; 
contain about 40 pale straw-coloured spherical eggs, not agglu¬ 
tinated together, but wrapped in a second delicate soft silky 
cocoon. 

Taken in March ; Cliffs, North Shore, Auckland, A,T,U. 

Ther'idium sericiim^ sp. n. PI. YIII., fig. 5. 

Length of a mature female 9 mm., and of immature male 5 mm. 

Cephalothorax broad-oval, glossy, yellowish-brown, moderately 
constricted in front; median fovea circular, radial and caput 
striae moderately marked ; contour of profile rises at an angle of 
45^^ from thoracic junction to verge of median indentation, then 
slopes across caput. Clypeus convex, prominent, in height more 
than half facial space. 

Eyes disposed in two transverse curved rows, forming a 
narrow oval space ; four intermediate eyes nearly form a square ; 
anterior pair darkest and rather smallest of eight; posterior pair 
rather less than their diameter apart, and more than that in¬ 
terval between them and lateral eyes next to them ; side eyes 
contiguous, placed obliquely on small black tubercles, have the 
pearly lustre of hind-centrals. * 

Legs moderately long and strong, 1, 4, 2, 3 = 18, 15^, 14, 10 
mm.; reddish-brown ; armature fine dark hairs and slender 
bristles; superior tarsal claws, 1st pair, moderately curved, 
free and thickening a little, tip bent inwards, 7 comb-teeth 
rapidly increasing in length and strength, strong teeth have 
somewhat the form of free end, directed forwards ; inferior claw 
sharply bent, 2 teeth differing in size, close together. 

Palpi resemble legs in colour and armature, palpal claw re¬ 
sembles superior tarsal claw, 7 teeth. 

Falces contex, tapering, directed moderately forwards, few 
teeth, bright light-mahogany colour. 

Maxilhi long, pointed, much inclined towards labium, which 
is somewhat oval, apex truncated, less than half length of 
maxillae; these organs have a reddisla-brown hue, apices light. 

Stermwi broad cordate, yellowish-brown, few dark hairs. 

Abdomen oviform, convex above ; chocolate-colour, series of 
four or five creamy-brown angular bars on dorsal surface, few 
fine dark hairs, abdomen has a soft silky lustre. Vuha on 
anterior side forms a low wrinkled, membranous arched hood, 
centrally produced into a yellowdsh spathulate process, directed 
backwards ; moderately concave within, yellowish; oblong oh- 
yaceous mark in centre. 
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, Male smaller than female, resembles her in form, markings, 
and colour. Lens, relative length, 1, 4, 2, 3 = 11, 9, 8J, 7 mm. 

Some examples of this species are of a very dark brown- 
chocolate colour, specific pattern faint. These spiders are not 
uncommon in buildings, and under bags ; mature examples 
may be taken throughout the winter montlis. Their webs are 
formed of fine lines, with a silky lustre, intersecting one another 
in various planes and at different angles. Cocoons are fabri¬ 
cated from about December to May, resemble loose balls, 
10 mm. in diameter, of soft white wool; are suspended by a 
few short lines, generally close .to the walls or roof, visible 
within are about 88-120 whitish spherical eggs, not agglutinated 
together. 

Te Karalca, Auckland, A,TJ], 

Fam. THOMISID.E. 

Sub.-Fam. PmLonRomNiB. 

Genus Hemicleea, Thorell, 

Hemicloia plautiis,^ sp. n. Plate VIII., fig. 6. 

Length of an adult female, 13-16 mm. 

Oephalothorax oval, very depressed, one-fourth longer than 
broad, moderately constricted forwards; mahogany - colour, 
glossy, rugose ; sparsely clothed with light-yellowish pubescence, 
few interspersed fine plumose hairs, and erect black hairs, mostly 
about lateral margins. Caput relatively wide, squarely trun¬ 
cated, three depressions on median line, two anterior foveae 
circular; basal depression forms with thoracic indentation a 
fiddle-like mark ; caput and radial stri© distinct. Contour of 
profile level. Clypeiis projects sensibly forwards, in height less 
than diameter of a fore-central eye. 

Eyes small; posterior row slightly curved, convexity of 
curve directed forwards; median eyes smallest of eight, fiat, 
and rather closer to one another than each is to the lateral eye 
next to it; anterior row shortest, straight; intermediate eyes, 
which are largest of eight, rather more than their radius apart, 
and about twice that interval from fore-laterals, form with hind- 
cenfcrals a trapezoid whose anterior side is shortest; space 
between fore and hind intermediate eyes more than diameter of 
a fore-central; interval between laterals, which are seated on 
slight eminences, nearly equals space between hind-laterals and 
hind-centrals. 

Belative length of legs 4-2, 8-1 = 23, 18 mm.; in some 

* Since this paper was read, through the courtesy of P. Goyen, Esq., of 
Dunedin, I received a brief description of Koch’s JS. royenhaferi, to which 
H, ptautw bears bo close reseroblance that it may not retain specific rank. 
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examples 4, 2, 3, 1; yellowish or reddish-brown, sparsely fur¬ 
nished with fine erect hairs ; 1 or 2 spine-like bristles on femora, 
upper side ; i.-ii. pair rather stoutest; 2 spines at base of meta¬ 
tarsi ; tibiae of ii. pair 1 spine; tibiae of iii.~iv., 3 spines; meta¬ 
tarsi, 5 spines ; exinguhial joint of iv. longest. Tarsal claws, 
1st pair, coarse, slightly sinuated, free, and curved into a hook; 
inner claw, 15 teeth; basal end has 12 long fine comb-teeth 
increasing in length, 3 coarse at extremity of row, curving back¬ 
ward ; outer claw 12 sparse teeth, increasing greatly in length 
and strength, curving backwards ; 4th pair, inner claw, 10 teeth 
increasing greatly in length, 4 terminal teeth sparse; outer, 8 
coarse open teeth. The number of teeth on the claws differ m 
different individuals. Probably the maximum number, are given 
in the described example. Claw-tuft and scapula hairs mode¬ 
rately long, fine, terminal half linearly incrassated, serrated; 
latter hairs extend to base of matatarsi on i.-ii. pahs. 

Palpi like legs in colour, strong ; long black hairs, spine on 
humeral joint; digital joint densely clothed with short hairs, 
2 long spines beneath palpal claw, which is fine, curved, about 
5 teeth. 

Falces strong, conical, very gibbous, base projects forwards, 
apices outwards ; glossy, reddish-black; fang long, fine. 

Maxillm tumid at base, fore-half linear, rounded at apex, 
directed outwards ; strong hairs on inner margin. 

Labixim conical, roundly truncated, more than half length of 
maxillsB, attached to a broad, projecting, collar-like process ; 
these organs have a reddish-brown colour. 

Sternimi oval, or somewhat vase-shaped, owing to neck-like 
development of fore-part; brownish. 

Abdowen elongate-oval, squarely truncated at base; very 
depressed ; colour, graduated tints of light slate and yellow-- 
stone, latter tint predominant on dorsal and ventral surfaces ; 
sparsely clothed with yellowish pubescence, fine plumose hairs, 
and coarse black hairs ; impressed spots prominent; spinners 
moderately long. Vulva large; anterior portion consists of a 
reddish-black oval, slightly concave, transversely wrinkled 
eminence, iutegnment on either side towards posterior end 
swells out into somewdiat j)ear-shaped protuberances, olive- 
green, or glossy red-brown. 

The colouration and remarkably depressed form of this species 
indicates its natural haunts; mature examples may be found 
throughout the year under exfoliate bark, etc.; movements 
rapid. Cocoon construoted in crevices, oval, lenticular, 2 to 3 
metres, long, composed of soft, close, white silk, attached by its 
infeiior Burfade, contains about 60 pale-coloured eggs, not adlie- 
rent among themselves. 

Dunedin, P, Goym ; Aucklandj V, 
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Fam. LYCOSID^. 

Genus Lycosa, Latr. 

Li/rosa proxhua, sp. n. Plate VIIL, fig. 7. 

Length of a mature male or female, 2|- mm. 

Cejihalothorax oval, slightly constricted in front; somewhat 
transversely rugose; light yellowish-brown, light and coarse 
dark hairs ; two wide olivaceous bands extend from posterior 
eyes to base of thorax; faint, somewhat depressed, brown line 
along dorsal surface ; profile line rises from thoracic junction at 
an angle of 65'^, horizontal as far as third row of eyes, then dips 
rather abruptly. Clypens directed moderately forwards^ in height 
rather more than space , between fore-centol eyes; olivaceous 
bands extend from latter eyes to margin. 

Anterior row of eyes, smallest of eight, curved ; intermediate 
pair slightly the largest, black, rather more than their diameter 
apart, and nearly twice that space from exterior eyes of same 
row, which have a reddish-pearly lustre, placed on dark collars ; 
eyes of second and third rows have a reddish hue, seated on red¬ 
dish lake-coloured tubercles; second row shorter than first, 
third about equal. 

Legs moderately long and slender, nearly equal in length, 
apparently 4, 1, 2, 3; light yellowish-brown ; armature dark 
hairs, numerous long erect spines; superior tarsal claws, 1st 
pair, curved, free, and directed somewhat forwards, about 9 small 
comb-teeth, increasing slightly in length, pointing forwards; 
inferior claw short, sharply bent, apparently no teeth. 

Falpi moderately long, resemble legs in colour and armature ; 
humeral joint stout, two long erect spines on upper side, rather 
exceeds cubital and radial joints in length, latter articles about 
equal in size, somewhat cup-shaped, furnished with strong 
bristles ; projecting upwards from fore-part of radial joint is a 
stout spine, and a short, broad, curved, dark process, upper 
margin of which is furnished with a row of short comb-lilie 
teeth, is produced on oil ter side at its articulation with the 
digital joint, which is ovifoi-m, partially cleft at tapering apex, 
convex, and moderately hairy externally; basal end of inferior 
surface somewhat bulb-like; fore lobes terminate at apex with 
short, dark, serrated, membranous projections. 

Falees conical, directed slightly inwards; fangs short; normal 
hue; olivaceous streaks on frontal margin ai’e continued along 
entire length of falees. 

MaxiUce enlarged at apex, about as broad as long, somewhat 
roundly truncated on inner side, normal yellow-brown hue. 

Lahiim short, somewhat oval, dark. 

Stermmi heart-shaped, brownish. 

Abdomen oviform, widest towards posterior end, yellowish- 
brown, clothed with light hairs; two wide olivaceous bands 
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extend from base to spinners, apparently an extension of bands 
on cephalotborax, A broad band extends across ventral sur¬ 
face, covered with prominent brownish papillae. 

Female does not differ essentially from male, either in size, 
specific pattern, or colouration. Pal 2 n resemble legs in colour, 
armed with strong bristles; palpal claw fine, long, straight, 
no teeth. Papillae absent on ventral surface of abdomen. 

These interesting little spiders were oaptui'ed on manuka ; 
bear a close resemblance both in colouration and form to a 
rather comrnon species of Oooyopes (0, gregarius), which, in fol¬ 
lowing Blackwall, was assigned in my former paper to the genus 
SphasnSf Walck. 

Te Karaka, Auckland, A,T.U. 

Fam. ATTIDJl. 

Genus Attus, Walck. 

Attus ami^omuSj sp. n. PI. VIII., fig. 8. 

Length of an adult female 7 mm., and of an adult male 
7i mm. 

Cephalothoras pne-third longer than broad, widest at fore 
part of caput; red-mahogany colour, suffused with dark-brown, 
sparingly clothed with pale-yellow, golden-orange lanceolate, 
and strong black erect hairs; median fovea large, shallow, 
nearly circular; ocular area more than one-third of cephalo- 
thorax; profile line rises from thoracic junction at an angle of 
45°, runs horizontally as far as posterior lateral eyes, then slopes 
moderately across caput, which is prominent in front. Clypeus 
directed inwards, very narrow, furnished with few white hairs. 

Space between posterior lateral eye-s rather more than in¬ 
terval between them and anterior laterals, latter pair furthest 
apart, and foim with fore-centrals a slightly curved transverse 
row; anterior row half the diameter of a fore-lateral eye apart. 

Legs moderately strong, relative length 1-4, 2, 3 ; fore-pair 
reddish hue, suffused with chocolate-brown, hind pairs pale 
yellow-brown; general joint nearly equals tibial in length, meta¬ 
tarsi rather longer than tarsi; armature short and long fine 
bail’s, 8 spines on upper side of femora, normal number on tibi^ 
and metatarsi, spines on latter remarkably long; tarsal claws 
sinuated, long; 1st pair, outer claw 1 strong curved tootb, near 
centre ; inner claw 11 teeth, 10 short, 1 long, curved tooth ; 4th 
pair, outer claw 17 teeth, 16 small close, 1 strong tooth; inner 
claw 10 teeth, Q open comb-teeth, 1 strong tooth ; hairs of claw- 
tuft gi'adually dilated, upright, spreading. 

Palpi moderately long, brown, black and white hairs, short 
curved spine at end of humeral joint. 

, Fakes Bhort^ broad, flat, rugose, bright red-mahogany colour, 

: M spathulate, red-mahogany hue, apices pale* 
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Labium rather less than half length of maxillae, dark-brown, 
apex round, everted, pale. 

Sternum oval, yellowish-broTO. 

Abdomen elongate-oviform, projects over base of cephalo- 
thorax; brovai, clothed with bright yellow and erect black 
hairs ; median band, broad-lanceolate, margined with dark- 
brown, on the basal half there are a series ot angular brown 
marks, apices directed forwards ; between latter and spinners, 
which are long, there is a tapering brown mark ; ventral surface 
light-brown, two dark lines converge posteriorly from bx’onohial 
opercula. 

Genital eminence moderately prominent, convex above, con¬ 
cave within, orifice oval, projecting from above is a tapering 
process directed backwards. 

Male slightly exceeds female in length, resembles her in form 
and colouring, specific pattern more defined; median band of 
cephalotliorax formed of yellow and bright orange-red lanceolate 
hairs, in some examples nearly covering ocular area, tapering 
towards and bifurcating at thoracic junction; marginal zone 
fringed with yellow hairs. Anterior eifes^ like those of females, 
are encircled with an iris of golden orange-red hairs. Olypeus 
thickly bearded with short pale-yellow hairs. 

Legs differ from female’s in relative, 1, 2, 4, 3, and exceed 
hers in actual length ; first pair red-mahogany colour, suffused 
with brown, hind pairs pale-brown, darker and faintly annu- 
lated towards extremities; outer tarsal claw, 1st pair, 1 strong 
curved tooth near centre ; inner claw 19 teeth, 18 small, close 
teeth, increasing slightly in length, terminal tooth long, curved. 

Palpi moderately long, strong black hairs; humeral joint 
greenish-brown, projects a short, curved black spine on upper 
dde near its articulation with cubital joint; humeral rather 
exceeds cubital and radial joints in length, the latter is one- 
third shorter than cubital; a black curved, horn-like apophysis 
projects on outer side, at articulation with digital joint, which 
is a rather naiTOw oval, has red-mahogany hue of former joints, 
convex above, convexities directed towards each other; palpal 
organs simple, inferior surface somewhat jDointed bulb, a 
reddish beaded band extends from base beneath upper fold, 
curving upwards near apex. 

Captured in June beneath old bags, Te Earaka, Auckland, 
A,T.U, 

Attus zanthofrontalis, Plate VIII., fig. 9. 

Salticiis zantliofrontalis, A,T,Ur, ‘‘Trans. N.Z. Inst.,” 1884. 

Length of an adult female, 4-6 mm. 

Fe^nale does not differ much from male, abdomen larger, first 
pair of legs shorter, relative length 1-4, 2-3; femora, 1st pair, 
tumid, genua and tibife strong, nearly equal in length, meta¬ 
tarsi about two-thirds length of tibia, tarsi rather shorter; tarsal 
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claws moderately strong, curved, inner claw has 7 small close 
teeth, outer none; hairs of claw-tuft somewhat spathulate. 

P(dpi resemble legs in colour, armed with hairs and bristles. 

Vulva convex, orifice transverse oval, margin of hood, or 
labrum, produced into a short pointed process, directed back¬ 
wards ; labium prolonged into a reddish pointed process, directed 
forwards, longer than upper process. 

Yar. iiirta., nov. 

This variety is more thickly clothed with haii*s, especially 
injemate examples. Cephalothorax brown-biaok, covered with 
yellowish and erect black hairs, white patch usually behind 
posteiior lateral eyes. Abdomen clothed with similar hairs; 
series of white, somewhat angular marks, apices directed for¬ 
wards, extend along median line; white oblique streaks on 
lateral margins. Dorsal marks on 7)iales, which are less hairy, 
take the form of spots. Legs, more especially in male examples, 
furnished with numerous long flexible erect hairs. 

Both forms numerous about sunny clay slopes. Te Karaka, 
Auckland, A,T,U, 

Attus saxatilis, sp. n. PI. VIII., fig. 10. 

Length of an adult female, 5-6 mm. 

Cephalotliorax rather longer than broad, rounded posteriorly, 
sides abrupt, glossy dark-brown, caput lighter; coarse black 
hairs aboiit ocular area; median fovea large but shallow; con¬ 
tour of profile rises at an angle of 45°, then slopes across caput, 
which is moderately prominent in front, tlypeus furnished 
with long, white hairs directed centrally, in height less than 
diameter of a fore-lateral eye. 

Ocular area occupies rather more than oiie-tliird of cephalo- 
thorax, broader than long ; anterior row of eyes sensibly curved, 
slightly parted, laterals nearly half their diameter from inter¬ 
mediate pan*, posterior laterals form a transverse line with 
fovea, are rather smaller than anterior laterals, interval between 
them rather less than that between the latter pair; irides 
encirchng fore-row whitish; small laterals equidistant between 
fore and hind-laterals, 

Legs short, slight, relative length 4-3, 1-2; yellowish- 
brown; armature hams, spines normal ; tarsal claws, 1st pair, 
sharply cm^ved, about 18 short, close teeth on inner claw, 
2 coarse teeth on outer; claw-tuft strong, hairs linear. 

Pa/pi yellowish-brown, long light hairs. 

Fakes short, vertical, greenish-brown, fangs short. 

Mamillm as broad as long, truncated on inner side; pale 
straw-colour, slightly suffused with olive-green. 

Labiwn broad-oval, nearly half length of maxillas, similar 
■tints. • 
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Abdomen ovoid, slightly longer than eephalothorax, brown- 
black, sparingly furnished with short light hairs. Vulva mode¬ 
rately prominent, convex; margin of hood forms a transverse, 
lightish brown intumescent lip, extending to branchial opercula. 

Shingle slopes, T’wo-Thumb Eange, Lake Tekapo, Canter¬ 
bury, A.TJJ, 


EXPLANATION OF PLATES VI.-VIII. 


Plate VI. 


Fig. 1. lAnyphia diloris, ap. n., a, male; 6, female; three times natural 
size; c, palpus of male in two positions; d, vulva ; 6, claws of 
fore-leg and maxillas, labium of female. 

Fig. 2. Linyphia trisphathiilata^ sp. n., male and female; live times 
natural size; a, palpus of male in two positions; 6, vulva. 

Fig. 3. Theridium varium, sp. n.; a, male; 6, female; twice natural size ; 

c, palpus of male in two positions; d, claws of first part of legs ; 
g, vulva, 

Plate VII. 


Fig. 1. Theridium verueulatum, sp. n., female; four times natural size ; a, 
vulva. 

Fig. 2. Theridium hlattem^ sp, n., female; seven times natural size; a, 
vulva. 

Fig. 3. Theridium pmnilo^ sp. n.; a, male; b, female; eight times natural 
size; c, palpus of male; d, maxillfe, labium, and sternum of 
female; e, vulva; /, claws of anterior leg. 

Fig. 4. Theridium calyciferum, sp. n., female; four times natural size ; 
fl, vulva. 

Fig. 5. Theridium cruciferum, sp, n,, female; four times natural size; a, 
vulva. 


Plate VIII. 


Fig. 1. Theridium triloru, sp. n., vulva; a, palpus of male iu two positions. 

Fig, 2. Theridium squalida^ sp. n., vulva. 

Fig. 3. Theridium setiger, sp. n., vulva. 

Fig. 4. Theridium santholabio, sp. n., vulva. 

Fig. 5. Theridium sericum^ sp. n., vulva; a, maxilla, labium, and sternum. 

Fig, 6. Hemiclcea plautm, sp. n., cephalothorax of female; a, profile with 
legs tiuncated, twice natural size; vulva; c, maxilla, labium, 
and sternum. 

Fig. 7. Lycosa proivima^ sp. n., profile of cephalothorax with legs and palpi 
truncated; 7a, palpus in two positions. 

Fig. 8. Attua auricomus, sp. n., palpus of male and vulva. 

Fig. 9, Alhts zanthofrontaliSi Y\iUsk, 

Fig. 10. Attiis saxatilis, sp. n., vulva. 


Art. XXXVIII.— Demiptmi of Diadema nerina. 

By E. J. KlNGglLEY. 

[Bead before the Nekoji Philosophical Society, VSth April, 1885.] 

Op the Order Lepidoptera, New Zealand appears to possevss but 
a comparatively few species, especially when we consider how 
lavish nature has been in this respect in both number and 
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beauty with Australia and the adjacent islands, and America; 
even Britain is far better off in variety than this colony. Of the 
few we can boast of, the specimen which I have the pleasure to 
exhibit is, I believe, one of the largest and most beautiful. 

It was caught in a garden, near the Normanby Bridge, on 
the 18th of last March, and is the only specimen I have hitherto 
met with. 

In vol. ix. of the Transactions I believe there is a notice of 
the capture of the only other female specimen recorded; it was 
captured by Thomas Tanner, Esq., of Hawke’s Bay. 

The male has been several times met with, but still not fre¬ 
quent, since the Rev. Richard Taylor, of Wanganui, states he 
only observed two in a period of thirty-two years. Dr. Barker 
also saw one in a garden at Christchurch. 

I have affixed the name Diadmna nerina to this specimen, but 
I am not absolutely certam whether it may not be a distinct 
variety, inasmuch as it does not quite coincide with the descrip¬ 
tion of this species given in Mr. Enys’ book “ On the Butterflies 
of New Zealand,” published in Christchurch in 1880. 

Prom that work (which I may state is a reprint from vol. x. 
of the Transactions,) I gather: “ The range of this species is 
peculiar; it occurs in Java, Australia, New Guinea, and the 
Loyalty Islands, and a small variety in Samoa.” 

Dr. Semper, in his work, says:—** In Samoa the larva lives 
long after it is adult, and then becomes a pupa very abruptly. 
The pupae hang suspended everywhere on trees, old stones, 
etc., and change after twelve days. Breed in November. It is 
very probable that the habits of Diadema neniia would be very 
sinnlar to that of Samoa.” 

Prom this extract it will be seen that this species forms 
another of the interesting links that exist amongst the fauna of 
New Zealand, and that of Austraha and adjacent islands, each 
in their way helping to establish the theory advanced by geolo¬ 
gists, of these countries, with New Zealand, having in past ages 
formed one vast continent. 

I give my own description of the specimen now before you. 

Order LEPIDOPTEBA. 

Section Ehopalooera. 

Sub-family Nymphalinss. 

Species Diadmna nerina. 

Desciiption — Fetncde. — Above black-brown, firinges white, 
varied; primaries with tawny-red patch extending,from the 
internal border towards the discpidal vein. An oblique whitish 
band beyond the cell, divided into four , elongated spots bordered 
with a bluish tinge. A double sub-apical whitish spot anterior, 
inargin blue tinged, from which extend a series of three small 
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round blue-edged white spots across the disc towards the oblique 
whitish band, beyond which they are continued by two small 
round blue spots to the external margin of the tawny patch; 
between the oblique band and the tawny patch there is a rather 
faintly marked blue spot. A double sub-marginal series of in¬ 
terrupted lunulated bluish spots. 

Secondaries crossed by a broad whitish patch bordered with 
blue ; a sub-marginal series of spots as“ in the primaries, but 
more indistinct; the series of round spots also continued as 
rather faint blue spots. 

Body above blackish-brown ; head and pro-thorax white 
spotted ; white vertical dash at back of each eye. 

Wings below, red-brown; basal area of primaries ferru- 
gineous; basal half of costa black, spotted with white; four 
black-edged, sub-costal white spots, oblique patch of black 
brown across disc to middle of costal area; oblique band of five 
white spots as on the upper side, the extra spot being on the 
costal area. A double, sub-apical, whitish spot, with series of 
small spots as on upper, the two blue ones being larger but more 
faint, a double sub-marginal series of lunulated whitish spots, 
fringe white, varied. 

Secondaries below, a diffused central transverse whitish 
band; a discal series of white spots, and a double series of 
lunulated whitish spots; body below red-brown, spotted with 
white ; palpi and inner edge of femora, white; expanse of 
wings, inches. 

In comparing this description with that in Mr. Enys’ book, 
there are the following differences :— 

On the primaries, he gives five elongated white spots, this 
has but four, and bordered with blue tinge; he gives a sub- 
apical white spot; this has a double white blue-edged spot; his a 
series of white spots ; this two of the series unmistakeably hlue^ 
and a blue spot near the tawny patch; his lunulated spots 
were white, these decidedly bhmh. 

On the secondaries, his large spot is edged with either tawny 
or blue; his diagram shows tawny; this is edged with a 
brilliant blue. 

He says nothing of the discal series of blue spots. 

Below, he does not mention the oblique band of black-brown, 
but gives the costal base and anal area as ferruginous, which I 
fail to observe. 

His measurement is 3 inches 9 lines ; mine, 4*5 inches. 

With regard to the rare occurrence of this species, as well as 
the Yanensa antiopa, or Camberwell Beauty of the British Isles 
(the latter only observed at regular periods of seven years), I 
have long had a supposition that the larva of these butterflies 
may very probably take a much longer period to arrive at 
maturity, say five or six years; if so, this would fully account 
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for their only being observed at regular fixed periods. When 
we are more conversant with the details of the lives of these 
insects through their different stages of existence, we shall, 
doubtless, be in a position to give an easy solution to many of 
the problems that puzzle us now. 


Aet, XXXIX .—Life History of Epyaxa rosearia, BhU. 

By A. PuEDiE, M.A. 

\JRead before the Wellington Philosophical Society, 23?’i September, 1885.] 

The object of this short paper is to describe the life history of 
the above moth, and also to correct some errors in Mr. Meyrick's 
description of the adult insect. These errors are not the result 
of inaccurate observation, but of having bad specimens. This 
moth, although not distinguished by bright colouring, is inte¬ 
resting, as being one of those species in which the male and 
female differ much in colour. So much do they differ, that in 
the case of most, if not of all, these species the male and female 
were at first described as distinct species; but this is not so 
remarkable, for one of these authors has given as many as ten 
different names to one species. 

Taking now the three stages of this insect: 

The egg is oval, smooth, and of a pale yellow colour. 

The caterpillar is a looper—that is, it has pro-legs only on 
the 10th and 13th segments; and two specimens of it were 
found about the 1st of August, nearly fiill-grown, on water-cress 
in the mouth of an old mining tunnel near the Waterworks. 

Description of caterpillar. —^Length, at rest, about three- 
quarters of an inch. Colour light-green, with indistinct whitish 
longitudinal lines, and a narrow median dorsal stripe of the 
ground colom*, edged on each side by one of these ■whitish lines ; 
a subdorsal whitish line on each side of the median stripe ; the 
ground colour shows again as a lateral line, edged below with 
whitish. Un‘der-side with delicate whitish or yellowish longi¬ 
tudinal tracings, as on the upper side. The junctions of the 
segments show yellowish or whitish rings when the larva con¬ 
tracts. 

Head, greenish-yellow. Body tapering somewhat to the 
head. 

Chrysalis enclosed among the withered leaves of the cress 
above ground; very dark brownish-black, glossy. 

A pair of the perfect insects emerged about the second week 
of September. Mr. Meyrick’s descriptions are evidently taken 
from more or less faded cabinet specimens: hence there are 
errors unavoidable in the case of a naturalist not having access 



Hamilton. —Vegetahle Caterpillar of New Zeal ami, 209 

to fresh specimens. In specimens kept for some time the male 
is, as he describes, pale whitish-grey, with the median band of 
the forewings more or less distinctly outlined with black, espe¬ 
cially opposite the cell; while the female is ochreous or of a 
pale sandy colour, with faint traces of the usual markings. 

But in quite fresh specimens the insects are much more 
ornamental. The male is darker than above described, usually 
of a rosy or warm-tinted grey as ground colour in the forewings. 
The outer side of the basal patch and both sides of the median 
band are edged with a greenish-yellow line, showing distinctly 
on the unfaded ground-colour. The fringes are also rosy-grey. 
Mr. Meyrick states that the male is very constant in colour and 
the female variable; but the reverse is rather the case, faulty 
specimens having led to this misstatement, for the female suffers 
most when preserved in a cabinet. The true colour of the fore¬ 
wings of the female is dull yellowish-green; but the common 
methods of killing—for instance, by bruised laurel leaves-— 
destroy the colouring of green moths. Collectors may note this 
caution against exposing fine green moths to the fumes of 
prussic acid. By lantern light the female seems to be of a 
glaucous or peculiar blueish green, which serves at once to dis¬ 
tinguish it. The green colour of the female seems dingy and 
faded if placed beside the rich green of Cidatia similata, but if 
compared with the dull greys of allied Geometrina it seems pecu¬ 
liar and noticeable. The ordinary markings are not very distinct 
in the female. The hindwings are often a dull blackish-grey. 
The yellowish colour ascribed to the female is merely the 
common colour of faded green moths. The two sexes are more 
dissimilar in their fresh state than when faded; and the green 
colour of the female may serve as a very efficient protection 
whilst among foliage. 


Art, XL.— Notes on the so-called Vegetable Caterpillar of 
New Zealand, 

By A. Hamilton, of Petane. 

{Read before the Hawkers Bay Philosophical Institute^ 1885.] 

Among the many curious and interesting objects of natural 
history which have been made known by the collections of the 
early travellers and voyagers to our Southern seas, very few 
surpass in general interest the subjects of these notes. The 
evident vegetable nature of the one part, and the simulacrum 
of the perfect caterpillar of the other part, presented a biological 
riddle of the deepest interest, and one which we are yet very far 
from having solved fully. 

U 
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At first sight, one might well be pardoned for considering a 
“ vegetable caterpillar ” as a specimen of the “ mermaid class/’ 
cleverly constructed by some ingenious hand, in the same way 
as the naturalist Waterton prepared his “ nondescidpts ” for his 
museum ; but, more closely examined, Nature triumphs, and not 
only so, but by the variety of ways in which she effects the 
same end, illustrates anew the axiom that no two things are 
exactly similar. For a long time I thought that there was but 
one simple form, all the specimens that came under my notice, 
either in England or in this colony, being the more or less 
desiccated caterpillar, bearing on its head a spike a few inches 
long, covered near the apex with spore capsules. 

A short time since, I visited a part of the, bush near 
Tarawera, on the Napier-Taupo Eoad, and very carefully 
searched over a considerable portion of high, bush-covered 
ranges, near the township, for a rare and interesting plant 
whiph I had previously obtained in that locality; and in the 
course of my day’s ramble, I collected the specimens which I 
have the honour to lay before you this evening. 

Taking one of the largest of the specimens, we find that the 
length of the caterpillar is about 2f or 8 inches, and the smallest 
If-2 inches. 

The largest caterpillar supported a fungus about 12 inches in 
length, 2i inches of this being covered with densely packed 
spores. The number of specimens collected on this occasion 
was 16, 10 of which were mature, having the spore capsules 
fully developed, and six were immature. Three of the cater¬ 
pillars were markedly smaller than the remainder, but, as far as 
could be seen, presented no specific differences. In all of the 
smaller specimens, however, the frontal shield, or scutellum (if 
any), was destroyed by the growth of the fungus. 

. Three of the caterpillars bore, what was then quite new to 
me, two or more spikes. The most remarkable of the three was 
a caterpillar 2-1 inches long, bearing a stout fungoid spike, 
which ascended for IJ inches, and then bifurcated, each branch 
being 9 inches in length, both being covered with spores for 
about 8 inches from the point. The second bore two spikes, 
each 6 inches long, both arising from the point of junction 
with the body, and both fertile. The third bore a many- 
branched spike, having nine points. 

In the large mnjority of instances, tbe vegetable growth is 
seen to, have misen from the centre of tbe junction of the head 
and the scutellum, ,but in others, fr either the right or left 
lobe of the head. In one case it occurs at the side of tbe first 
thoracid segmenti and quite recently I have received from Major 
ScaimeU/of a caterpillar bearing a spike at each end of 

the body; this being huf the second time he has seen such a 
0 ^e occur, out of mahy him 
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The line of growth is, in all my specimens, coincident with 
the length of the body of the caterpillar, so that, if the cater¬ 
pillar be placed in a crawling position, the' ** bulrush ” extends 
in front of it like the bowsprit of a vessel. This is quite 
different to any of the engravings that I have seen in various 
books. Uusiially the spike is represented as growing at right 
angles to the body, and the caterpillar is gaily crawling on the 
ground, bearing the spike, whilst what is presumed to be the 
perfect insect flies away in the distance. And now to return to 
my own specimens. All that I obtained I found buried in the 
ground in the dense bush, with but a very small proportion of 
what I have called “ the spike” visible, and considerable care is 
required to dig out a specimen without breaking it, especially 
the finer ones. 

In an article recently published in a Southern paper giving 
a lively account of this vegetable caterpillar, the statement is 
reiterated, which is found in all books on New Zealand, that the 
Aweto, or vegetable caterpillar, is only found under the rata 
tree (Metrosideros), Now, in iiie part of the bush from which 
my specimens came, there is no rata, and to find specimens it 
is best to look under the papa-namu {Ooproma grandifolia). 

No trees can be more unlike than the Metrosideros and the 
Coprosma, and yet the larvae probably feed on the leaves of 
either tree. It is possible that the differences perceptible 
in the caterpillars in the dried state might be more easily 
examined and determined when in the living and perfect state, 
but I have not yet had any opportunity of examining living 
specimens. 

I believe vegetable caterpillars have been found in nearly all 
the forest districts of New Zealand. I have seen them from the 
Seventy-mile Bush (the Puketoi Eanges), Te Ante, Te Haroto, 
and Tarawera in this neighbourhood, and from various parts of 
the Wellington Provincial District. 

And now let us examine a specimen a little more closely, and 
compare it with similar instances from other countries. On 
making a transverse section across the sporiferous portion, a 
closely-packed ring of conidia or spore-cases is seen arranged 
round a woody axis, the structure of which is not well-defined. 
The spore-cases, under the microscope, appear like grapes of a 
rich brown colour, and some appear to show a light spot near 
the outer end of the longer axis, through which probably the 
sporidia are discharged. Intermixed with the spore-oases occur 
numbers of what are probably linear sporidia, slightly twisted 
and jointed; sometimes these occur in tufts. In the “ Hand¬ 
book of the New Zealand Flora,” the caterpillar-fungus is placed 
under Oordiceps^ but in more recent works on frmgology it 
appears sis Torrubia, owing to the discovery by Tulasne of 
secondary forms of feint, 
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Why this fungus should attack this particular species of 
caterpillar is at present a mystery. Kindred forms are found 
generally distributed over the world. . Perhaps even more striking 
■than our endemic species is La Giiepe Vi^getale, or vegetable wasp 
of the West Indies. In this case the wasp has been observed 
flying about with part of its body filled up with the mycelium of 
the partly-developed fungus (F, sphamcephala). 

In this case it is beyond doubt that the insect dies from the 
growth of the fungus, and that the fungus is not the subsequent 
intruder, as has been suggested in the case of our caterpillar. 
Another case in point, in which the fungoid growth certainly 
causes the death of the host, is the silkworm disease (muscardine). 
In all cases which have come under my notice the whole of the 
body of the caterpillar has been filled with the mycelium of the 
fungus, and nearly all traces of the internal structure obliterated. 

It is well known that many of the larvee of the larger moths 
hybernate for indefinite periods, and take a considerable time in 
coming to the pupa state. It may be that, during the dormant 
period of hybernation, the sporidia may work down the burrow 
of the insect and germinate, ultimately reducing the animal to 
the state in which we find it. It seems natural that a caterpillar 
when hybernating should remain with its head to the surface, 
ready to emerge when better times come round; and this would 
account for the general position of the fungus, quite as well as 
the theory that the spores become fixed in the interstices between 
the segments whilst the animal is entering the ground. 

About twenty-five species of this genus of sphferiaceoiis fungi 
have been described in South Carolina ; one in Pennsylvania, on 
a beetle, and one on a moth; one in Cayenne, two in Brazil 
(one on an ant), two in the West Indies, one in New Guinea, 
and one in Senegal. In Australia two species have been re¬ 
corded. Dr. Hooker found two in India, in the Khassya Hills; 
three have been found in Great Britain, and one lias been found 
in China, where it bears a great repute as a medicine, to be 
administered as. stuffing to roast duck. 

The ^Qxxns CoriMreps (Fries), in the ‘'Handbook of the New 
■Zealand Flora,'* contains two species : G. robertsii (Berk.), and 
C. Mnclairii {“ Hbk. N.Z* FL” p, 888). The second species is 
totally different in general appearance, and attacks the larv® of one 
of the Cwade, or Singing Locust. Every year four or five of these 
vegetable-locust grubs are found in digging over a small patch 
of garden ground in the Petane Valley., I regret that I have 
not had time to examine these specimens closely, and con¬ 
sequently cannot offer any further remarks on them. I also 
regret that l am unable to lay before you the moth {HepiaUis 
?) into which,, if unmolested by the fungus, the cater¬ 
pillar is -said to develope. Any reBident in the neighbourhood 
of any loeaUty whore vegetable caterpiU^^ are found, might 
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add materially to our information on this subject if they could 
obtain for examination a number of living caterpillars. These 
might be obtained by spreading sheets under the tree in which 
they are supposed to occur, and then beatiog the foliage. We 
might then find out if any cases occur of the mycelium develop¬ 
ing previous to hybernation. 


Abt. XLI.— Oyi the Metcm<orphosis of the Gaddis Fly. 

By G. V. Hudson. 

[Bead before the Wellington Philosophical Society, 2ith February, 1886.j 

Plate IX. 

Thk following paper is a short description of the metamorphosis 
of a species of Caddis Fly [Phryganidce] which I have worked 
out during the past spring, and which, I believe, difiers in several 
respects from any previously described. The imago is also in¬ 
teresting, as it bears such a close resemblance to a Lepidopterous 
insect; and, were its preparatory states unknown, it would very 
probably be catalogued as one of the Tindna, 

Many entomologists are inclined to- regard the Phryganidce 
as a family of the Lepidopiern, and there is no doubt that a 
very close affinity exists between them; in fact one family of 
typical Lepidoptera (the Hydrocampidd) are strictly aquatic in 
their habits, the larvas constructing cases of duckweed, which 
they pull after them, holding on to the case inside by two 
hooks, exactly like the caddis worms ; the pupa state is also 
passed fioating on the surface of the water, and the moths are 
commonly taken fi 3 dag over ponds during the summer. 

The larva of this present insect (fig. 1) may be found com¬ 
monly in the green, slimy weed fioating in large masses on 
all stagnant waters. Being very small, it is rather diffi¬ 
cult to detect, and is best procured by washing a small 
quantity of the weed in a saucer of water, when the little 
insects will be at once seen walking about at the bottom. On 
examination with the microscope, the case will first arrest atten¬ 
tion, being of a most unique structure; its shape is beat: 
described as closely resembling that of a minute fiask, very 
much flattened at the low^’er end, and almost transparent; its 
surface is slightly corrugated, and the neck of the flask con¬ 
structed of a much denser material than the rest. It is open at 
both ends, the posterior end being perforated by a long, shallow 
sHt, which extends for nearly the whole width of the case, thus 
admitting a free circulation of water round the larva, who is 
also able to turn round and project his head and anterior seg¬ 
ments through'the lower aperture, thus occupying the reverse 
position to that shown in the illustration. He is, however, 
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prevented from actually leaving the case by his abdomen, which 
is too large to be withdrawn from either end. The head and 
thorax of the larva are very strong in comparison with those 
portions permanently retained inside, the legs being constructed 
to fold up into the smallest possible compass, a cavity existing 
in each joint for the preceding one, this being a structure which 
is almost universal among the caddis worms. The two organs 
situated on the posterior segments are doubtless respiratory in 
their function, a large air-tube taking its rise from each, and 
ramifying through the body in all directions. 

When alarmed, these insects retreat into their oases with 
lightning rapidity, remaining concealed until the danger is 
passed. Their food probably consists of the green weed,, 
although they are perhaps carnivorous, feeding on the rotifers and 
other animalculse, which swarm in the water where they are found. 

With regard to the method employed by the young larva in 
constructing, and subsequently enlarging, his case, I can give no 
positive information, although it is undoubtedly made of a vis¬ 
cous fluid secreted by the insect, which hardens when exposed 
to the water; this secretion is no doubt analogous to the silk of 
caterpillars, which always exists in the form of a gummy fluid 
before being spun. In a few Lepidopterous larvae (Cerura^ etc.) 
it is employed as such to construct the cocoon, which is con¬ 
sequently of a much stronger consistence than where the ordi¬ 
nary silk is used. When about to change, the insect fixes his 
case dovm by four ligaments, two at each end, the extremities 
of these being firmly fastened on to a stone; he then closes the 
small aperture, and constructs a curious arch-shaped partition 
of dense material inside, a short distance from the broad end 
(fig. 2), In about a week’s time he is transformed into a pupa, 
having the limbs, etc., free from the body, but incapable of 
motion. The fixing down of the, case prior to the change may 
be easily performed by the larva from each of the apertures, 
which are no doubt left open till the last for this purpose. Be¬ 
fore the final transformation the pupa breaks through the 
partition at the broad end of the case, and wriggles to the sur¬ 
face* this imago ascending a blade of grass to dry and expand its 
wingfs. The little exuvia of the pupa may be often noticed 
floating on the water, and the empty cases are very conspicuous 
on the sides of a glass aquarium, where the insects generally 
fix them down when in captivity. 

This Caddis Ply (fig. 8) must be tolerably common during 
the summer, but owing to its small size would not be likely to 
attract attention* I have never observed it in a state of nature, 
all my specimens having been reared from tlie larva. It is 
probably undesoribed; but as there are no catalogues of these 
insects a«t present published^ it is impossible to speak with 
c«rtain% on this 
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Abt. XLII .—On some 8pecim.ens of Vorticellea collected in the 
neighbourhood of Wellington, By T. W. Kirk, Assistant, 
Geological Survey Department. 

[Read before the Wellington Philosophical Society (Microscopical Section) ^ 
I5th February^ 1886.] 

For some years past, whenever a Vorticella has come under my 
notice, I have made a sketch and taken careful notes. The 
receipt of a copy of Mr. W. Saville Kent’s magnificent “ Manual 
of Infusoria” has enabled me to identify most of the species 
observed. It should be remembered, however, that the present 
paper is only the result of a number of disconnected observa¬ 
tions, and it must be distinctly understood that I do not for a 
moment claim to give an exhaustive list of the New Zealand 
Vorticellm; on the contrary, I believe that there are probably 
double or treble the number of species here enumerated, and it 
is hoped that some microscopist, with sufficient time at his dis¬ 
posal to do the subject justice, may be induced to take up the 
search for and systematic examination of these flowers of the 
infusorian world. 

Vorticella annularis, Muller. 

(Saville Kent, Man. Inf., p. 689, pi. xxxix., figs. 28,29.) 

I am doubtful about the identification of this species. Speci¬ 
mens agreeing with Kent’s description and figure, except that 
they were much smaller and the pedicel shorter, were obtained 
in a stream at Karori in 1880. They were attached to the stems 
of partially-decayed leaves. 

V, marina, Greeff. 

(Saville Kent, Man. Inf., p. 685, pi. xxxv., figs. 1-8; pi. xlix., fig. 30.) 

Numerous examples are to be found at all seasons of the 
year in the small rock-ponds which abound on the shores of Port 
Nicholson and Cook Strait. The body is slightly more tapering 
posteriorly, and the pedicel is longer than in Kent’s description, 
being fully seven times the length of the body. 

7. ohlonga, n. s. 

Body oblong, nearly twice as long as broad, rounded nearly 
equally at both ends, encircled by a number of interrupted lines 
looking like puckers; pedicel stout, four times as long as the 
body, contracting by loops, and apparently too weak to support 
the body for long in an erect position, as it gradually leans either 
to one side or the other till it meets with some object, where it 
rests for a short time and then resumes the upright attitude. A 
large species, attached to seaweed. 
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y. longifilum, Saville Kent. 

(Saville Kent, Man. Ini, p. 677, pi. sxiv., fig. 30; pi. xlix., fig. 10.) 

Wellington Keservoir, September to February, Collected in 
1884-5. Common. 

V. campanula, Ehrenberg. 

(Saville Kent, Man. Inf., p. 678, pi. xxxiv., fig. 36; pi. xlix., fig. 12.) 

Wellington Reservoir, with the last-mentioned species, and 
equally common. 

7. cratera, Seville Kent. 

(Saville Kent, Man. Inf., p, 679, pi. xxsiv., fig. 22; pi. xlix., fig. 14.) 

Some specimens so closely resembling this species were 
obtained from water brought from the Wainuioniata, that I am 
compelled to refer them, to it, although I was quite unable to 
detect any appearance of the frill-like aspect presented by the 
peristome border,*’ mentioned by Saville Kent. The border 
appeared to me to be perfectly whole. 

7. eitrina, Ehrenberg. 

(Saville Kent, Man. Inf., p. 678, pi. xxxv., fig. 9; pi. 49, fig. 13.) 

On AzoUa rubra, from ditch in Evans Bay. 

T’'. zealandica, n. s. 

Body attenuate, from two to three times as long as the 
greatest.breadth, tapering downwards, considerably constricted 
below the peristome, then swelling for rather more than half 
the length,, when it again becomes constricted; then a nearly 
circular swelling, giving the posterior end an unusually blunt 
appearance. Apparently striated perpendicularlyj but of this I 
am not certain, as sometimes the striations were seen, while at 
others they disappeared, as though at the will of the animal. 
Pedicel slight, four times the length of the body. 

Pond in Newtown Park. 

7, elongata, De Fromentel. 

(Saville Kent, Man. Inf., p. 686, pi. xxxv., fig. 25 ; pi. xlix., fig. 42.) 

Specimens were taken in November, 1884, from the pond in 
the Botanic Garden, attached to the leaves of the water lily. 
The pedicel, however, was much shorter than mentioned by 
Saville Kent, being never more than three times the total 
length of the body. 

V. patellina, Muller* 

(Saville Kent, Man. Inf., p. 679, pi. xxxiv., fig. 28; pi. xlix,, fig. 16.) 

Newtown Park and Wainuioniata. 

7. nehzdifera, Wxrenhetg, 

(Saville Keiit, Man. Inf., p. 673, pi. xxxiv., fig. 20; pi. xlix,, fig. 1.) 

pitch in Evans .Bay, on AzoUa; Botanic Garden pond, on 
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7. striata, Dujardin. 

(Satille Kent, Man. Inf., p. 684, pi. izziv., figs. 16-19; pi. zliz., fig. 29.) 
On Algse in Wellington Harbour, 1888, but not seen since. 

F. aperta, De Fromentel. 

(SaTille Kent, Man. Inf., p. 680, pi. xlix., fig. 17.) 

Examples closely resembling this species were obtained in 
1884 from the pond in Newtown Park. The body, however, 
was fully twice as long as wide, and was more constricted 
beneath the peristome border than shown in SavUle Kent’s 
figure. 






III.—BOTANY. 


Art. XLIIL —A Description of some newly-discovered Ci^yptogamic 
Plants, being a further Contrihition towards the maUng known 
the Botany of New Zealand. By W. Colbnso, P.L.S. 

\Mead before the Hawke's Bay Philosophical Institute, lith September, 1885.] 

Introduction. 

In my again coming before you with my usual annual tribute, a 
little basket of gleanings of simples, a small collection of plants 
gathered in the secluded shades and deep glens of the interior 
mountain forests, I would beg permission to preface my list of 
the same with a few remarks ad rent. • 

On this occasion, all that I have to bring belong to the 
third great botanical division—the class ( Iryptogamia, as it was 
named by Linnseus. Three of the Orders of this class will be 
found here represented, though not alike—viz., Filices, Mvsci^ 
,and Hepatke. Of the first, or Ferns, I have however only, two 
novelties: one a tree fern of the genus Hemitelia, and one a 
species of Botrychium. For this latter we are again indebted to 
the kindness, mindfulness, and assiduity of one of our members, 
Mr. H. Hill. Specimens of these two ferns I shall exhibit. 

Unfortunately, I shall not be able to show you specimens of 
the smaller cryptogams, these being all more or less micro¬ 
scopical, so that without a microscope, proper previous prepara¬ 
tion of the objects, and patient attention, nothing worthy of 
notice could be seen. 

Of the second Order, or Mosses, there are specimens of 
three genera—viz., of Mnium, of Cyathophorum, and of Hqokeria; 
one each of the first two genera, and no less than twelve new 
species of the last-named, Hookeria. 

Of the third Order mentioned, viz., Hepatica, or Liverworts, 
and of the first division, or foliaceous genera, there are 26 
species belonging to six different genera; and of the second, or 
frondose division of that Order, there are also 17 species per¬ 
taining to seven genera, making in all a gross total of 69 new 
species of cryptogamous plants described in this paper. 

Those several genera differ greatly, both in size and in their 
known homes; some of the genera are exceedingly small and 
rare; in a few instances, until now, only a single known species 
constituted the genus, as in Cyathophorum (a remarkably fine 
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moss, only found in New Zealand, the islets farther south, and 
Tasmania); also, Psiloclada and Zoopsis, highly peculiar and 
beautiful delicate FUpatim, confined, like the former, to these 
southern lands. Other small genera, each containing a very 
few species, are Fossomhronia, Noterodada, and Petalophyllum ; 
while other genera are very large, as Hookeria, a handsome and 
graceful moss, and Junyermannia^ an elegant Hepatica ; both of 
these genera being also found scattered all over the globe, 
including our native land. 

One genus, however, of Hepaticm I must particularly bring 
to your notice, and this is Gottschea, a fine, and pre-eminently 
beautiful, genus, and one almost exclusively our own; one 
which Sir J. D. Hooker, in his handbook, rightly calls “ a 
noble genus;” of this charming genus I have had the good 
fortune to discover twelve additional species, (besides those 
recorded in the Flora of New Zealand,”) and I have little 
doubt that many more species will reward persevering and dili¬ 
gent botanists in the future ; for, as Sir J. D. Hooker has 
farther truly observed, “ this, genus is most abundant in New 
Zealand.” Drawings of many of its species will be found cor¬ 
rectly and beautifully executed by Sir J. D. Hooker in his 
‘‘ Flora Novge-Zealandi® ; and, also, by his father, Sir W; J. 
Hooker, in his justly-distinguished “ Musci Exotici,” whose 
admirable copperplate engravings of drawings and dissections of 
those plants, and a large number of cognate ones from this 
country, must always evoke feelings of wonder and delight. 
Sir W. J. Hooker’s drawings and descriptions of New Zealand 
cryptogams were published in 1818, and were made fiom speci¬ 
mens collected in New Zealand at Dusky Bay, nearly 100 years 
ago, by Dr. Menzies, who visited this country in 1791, in 
the ship of the celebrated navigator and discoverer, Vancouver, 
as the surgeon of the expedition. Dr. Menzies seems to have 
woi*ked with a will in his pursuit of science, particularly in the 
, acquiring of the smaller cryptogams, then not so very highly 
esteemed, of which he made a large collection both in New 
Zealand and at Cape Horn, and also in other countries visited 
by Vancouver in his voyage round the world. Several of our 
cryptogams, discovered by him, bear his name; conspicuously 
among them is that magnificent New Zealand moss, 
menziem, of which I can show you a fine di’awing in the “ Musci 
Exotici.” 

And here I may also briefly notice a very curious double coin- 
Oidence, or combination of them, that happened at that very 
period. In 1791, when Dr. Menzies was engaged in the pursuit 
of science on the inhospitable shores of Dusky Bay, in this 
coijntry, the celebrated French naturalist. La Biliardiere, was 
similarly occupied on the then equally little known shores of 
Tasmama and New Holland, And, further still* specimens of 
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the same fine and peculiar species of cryptogams which were 
discovered by the one in New Zealand, were also discovered by 
the other in New Holland. La Billardiere’s large 4to. work in 
two volumes, “ Plantaruni Novas Hollandiae,” with nearly 300 
drawings of new plants, was published early in 1804. Several 
of our plants also bear, and rightly so, his name. He was the 
naturalist attached to the expedition under D’Entrecasteaux, 
sent out by the French Government to discover the fate of, or 
obtain tidings of the famed, though unfortunate navigator, La 
Perouse. 

I may also remark that these plants described by me in this 
paper are only a part, and a very small part, of the lesser 
cryptogams that I have collected during the past two years. 
A large number, amounting to several hundi*ed specimens, ex¬ 
clusive of these herein described, have been separately put up 
for Kew, and will be forwarded thither by an early ship; not, 
however, that all of them are distinct species, for some are more 
than once repeated-even as I could, at more favourable and 
suitable times and seasons, find better specimens. 

In mentioning this, a passing shade of mournful thought 
orpsses my mind namely, thak that lot will be the last, in all 
probability, that I with my own hands shall ever collect. Age 
now, especially when in the dense woods, reminds me that my 
work of this nature is done. However, for more than half a 
century, this kind of work has been with me truly a labour of 
love; one in which the toils, trouble, and fatigue inseparable 
therefrom have been often forgotten, while enlarged and supe¬ 
rior view’s of .God and of nature have contmuaily been attained. 

New Zealand has long been noticed as the home of fine and 
beautiful ferns, but she is also the home imn excellence of the 
smaller cryptogams, which, owing to her temperate climate, 
her many broken gullies—each containing a perennial stream¬ 
let—and her dense, shaded, and ever humid evergreen forests, 
fiourish here in great perfection. It is my opinion that scarcely 
a tithe of those charming and wondrous productions of nature 
have yet been detected and made known. Rich harvests await 
her enthusiastic disciples in this direction. May great success 
and joy of heart ever attend all such. 

I have already, in some of my earlier papers read here before 
yon on former occasions, called the attention of the members of 
this Society to the pleasing, ever-evolving wonders of Nature, 
as seen in the close examination, the contemplation, and the 
study of her manifold productions, aided by the microscope. 
For while, on the one hand, it still remains true that no two 
leaves, no two blades of grass, are exactly alike in every pai-- 
ticular; yet, on the other, the close and wondrous organiziation, 
the exact symmetry, and the perfection of ail her works is clear 
and is astonishing. For whether we take, for instance, the tiny 
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leaf of a minute, slender Hepatica^ or of a little wee moss, we 
shall find the truest adherence to the type in the form and the 
colour, the structure, and the regular shape of its cellules ; and 
so of the still more minute and more compound microscopical 
parts of their fructification,—as the external and internal teeth, 
etc., of the capsule of a moss. Here, in these very minute, and 
too often overlooked if not despised, productions of Nature, is to 
be clearly seen her trustiness, her regularity, her profusion, her 
glory, her beauty! Linnmus, contemplating them, truly ex¬ 
claimed,—“Legi aliquot Dei vestigia per creata rerum, in 
quibus omnibus, etiam mimmiSf ut fere nullis, qu8s vis! quanta 
sapientia I quam inextrioabilis perfectio I ” 


Class III. Obyptogamia. 

Ordek L FILICES. 

Genus 2 a.* Hemitelia, Br. 

1. H. [Amphicosma) stelhdata^ sp. nov. 

Trunk erect, 4-5 feet high, stout, girth at base 2 feet, under 
crown 1 foot 0 inches, dark brownish black below, covered with 
its own descending fibrous rootlets, that are soft, spongy, and 
light coloured at tips. Fronds, 26-80 in a crown, spreading, 
drooping, bipxnnate, broadly lanceolate, not acuminate, 5 feet 
long, 2 feet 4 inches wide at middle, sub-coriadeous but softish, 
bright green, glabrescent, shining above, under-surface a little 
paler and finely stippled with white dots; pinnae rather close 
set and overlapping, possessing (with segments) a rumpled 
semi-rugulose yet pleasing appearance, with numerous weak 
pale-brownish scattered reticulated scales on costae and veins, 
especially on upper surface ; stipe stout, very short, triquetrous, 
somewhat succulent and brittle, dark-brown, muricated (as also 
is lower rhachis), very scaly at base; scales If inches long, sub- 
ovate-acuminate with long filiform tips, dark-brown-red, shining, 
margined, margins erose (not serrulate), cells of centre numerous, 
narrow-linear, of margin larger and sub-quadrate ; rhachis stout, 
sub-cylindrical, flattish above, pale-yellowish-green, sparsely 
warted throughout (also stipe) with small oblong and round 
coloured warts, running in a line between piunas; rhachis, 
secondary rhachises, and costas densely covered above with red¬ 
dish and yellowish strig^llose hairs, and below with scattered 
long soarious reddish scales; under them is a peculiar short 
; darkrred starry patent sessile pubescence, very closely set, which, 
with the long scales,, though persistent, are easily rubbed off 
from exposed parts; pinnae, middle, 14 inches long, 4 inches 

* This nutabers atiaohed to the genera in this paper axe those of them 
in ** The H^dbook N.Z. Flora *, ” but Hmitelia is not to be found separate 
in thbt work, being placed under 1^0. 2. 
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wide, linear-acuminate, lower pairs distant and veiy short, -8-4 
inches long; pinnules sub-linear-lanceolate, acute, 2 inches 
long, 8 lines wide, pinnatifid, regular, alternate, petiolate, 
petioles very short; segments alternate, 8 lines long, lines 
broad, linear, falcate, the upper half coarsely serrate, acute, 
sessile, slightly recurved, the lowest pair free, petiolate, and 
crenate, sometimes only the single lowest one is petioled, this 
segment is always the shortest on the pinnule, divergent and 
largely crenate-serrate or lobed throughout; veins alternate, 
white, rather distant, 6-jiigate, stout, lower broadly forked, 
upper simple, ' extending to margin, prominent below, 
sunk above. Sori not numerous, and confined to lower 
portions of segments and pinnules, rather large, obtusely 
conical, usually two on a segment on the lowest pair of veins 
just below the fork, and running in a single line on each side of 
costa of pinnule and close to it, sometimes (but rarely) 3-5 on 
a segment, especially the lowest pair; capsules numerous, 
minute, pyriform, shortly pedicellate, at first green, afterwards 
reddish, shining ; spores trigonous; recepta^cle cylindrical, elon¬ 
gate, stalked, sub-olavate, puberulous; involucre a shallow 
membranaceous, whitish, and spreading cup, with even margin, 
marked with fine and closely-waved lines {mh lem)^ extending 
round costal half or little more of sorus, sometimes, but rarely, 
surrounding it at base, and, when so, always unequal, being 
much larger on the costal side, never, not even in the most 
incipient state, covering the sorus, which is always largely 
exposed. 

^ Hab. Edges of forests, banks of streams in the Seventy- 
mile Bush, between. Norsewood and Danneverke, County of 
Waipawa; 1882-5 : 

Obs. 1. A species near to H, mithii, Hook, fil., {Oyathea 
OTxVAiz, *‘^ora N.Z.,’’ and also “Handbook”), but widely 
distinct &om that species in many characters {vide description, 
mpra ); although, without close examination and comparison, it 
is likely to be confounded with it, especially if only herbarium 
specimens are examined, I was for some years deceived 
through lack of close investigatiou, and therefore I have given 
more minutely its descnption. 

Ohe, II. This species (like a few other known ones) is inter¬ 
mediate between the two genera Oyathea and Hemitelia ; and 
were its sori ever enwrapped in their involucres, it might well 
be placed under Oyathea, but such is not the case. 

Genus 31, Botiychitmi, Linn, 

1. B, biforme, Bp, noY. 

Rootstock thick; roots many, suh-tuberous, fascicled, straight, 
vertical, with long spreading horizontal rootlets, yellowish- 
brown. Plant glabrous, Stipe proper (or lower scape) about 
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1 inch long, with small ovate and entire membranaceous scales 
at base. Sterile fronds (generally 2): petiole 2-2| inches long, 
medium thickness, not stout; lamina broadly deltoid, 8-4 
(sometimes, but rarely, 5) inches diameter, triternate, very open 
and spreading; pinnae distant on long narrow petioles, the 
central pinna usually the largest; dark brownish-green ; texture 
sub-membranaceous, when diied wearing a rugulose sub-papillose 
appearance; veins very narrow, prominent, diverging; segments 
long, narrow, nearly linear, entire, 1-nerved; nerve very slender, 
extending to apices; tips acute and ofted bihd and spreading. 
Fertile frond (sometimes 2): peduncle 6-8 inches long, twice the 
height of the sterile frond, mostly very slender and flaccid, under 
1 line in diameter, sub-erect and drooping, straight and flexuous, 
bright orange-coloured and glossy; panicle small, slender, sub- 
triangular in outline, 1-2 (rarely 2^) inches long, usually 1-1^ 
inches broad at base, (sometimes, but rarely, 8 inches broad, 
and when so the basal sub-peduncles are vexy long and naked 
below,) bipinnate, open, few and loosely branched; branchlets 
veiy short; light yellowish-green. Capsules small, globose, not 
crowded, sessile and sub-sessile, and (a few) pedicelled; dark- 
brown ; valves oblong-orbicular, broadly gaping, recurved, 
margins thickened and reverted. Spores whitish, orbicular, 
slightly roughish. 

Hah. In swamps, near Tahoraiti, County of Waipawa; : 

Ohs, I. This species appears to in 
all known ones. It usually bears two sterile and sometimes two 
fertile fronds. The outer or lower sterile firond arises from the 
base, is largely sheathing and connate; the upper one springs 
from the stipe about 1 inch above the lower one. When there 
are two fertile fronds, both are nearly basal from below the 
petiole of the upper barren frond, and are of equal length, 
similar to some species of Aneania, In one of my specimens the 
fertile stipe is single below, but divided a little above, each being 
of the usual size and length. There is a marked difference 
between the stipes of the barren and of the fertile fronds. 
These, of the latter, are of a light orange hue, and very glossy; 
those of the former are stouter, and of a dull brownish-green 
colour. 

II- It is not, however, wholly to its bearing four fronds from 
one rootstock that I deem this plant to be a distinct species of 
Botrychium ; but also from its linear entire segments, its rich, 
glossy^ slender, flaccid and coloured scapes; its pedicelled 
capsules; its peculiar shaped valves; its circular spores, and its 
general outline and loose open appearance. Through the kind¬ 
ness of Mr. Hill, I have received upwards of 20 perfect plants, 
all good and fresh specimens, and they are very much alike, 
(inly one of them shghtly differing, and that merely in size. 
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Oeder IV, MUSCI. 

Genus B7. Mnitun, Bruch and Schimp. 

1, M, novcB-zealandicB, sp. nov. 

Plant rather large, gregarious, prostrate and creeping; fruit¬ 
ing stem erect, f-inch high, stout, densely shaggy, with brown 
rootlets, leaves rosulate at apex, with creeping barren leafy run¬ 
ners at base, 2-3 inches long, proliferous at apex. Leaves large, 
3-4-1 lines long, 1-2 lines broad, thin, pale (not yellowish) green, 
oblong and oblong-obovate, flat or very slightly undulate, very 
obtuse (sometimes retuse), apiculate, broadly margined, margins 
entire, slightly subsinuate, sometimes the apical portion is finely 
and distantly denticulate (but scarcely visible under a lens); 
nerve very stout, particularly at base, continuous but not ex- 
cui-rent; cells rather small, broadly oblong, alike throughout, 
obscure; leaves on the runners regularly pinnate, the upper 
half of each leaf free at the base from stem, alternate, with here 
and there a smaller leaf between on the under and also on the 
upper side of the branch. Fruit-stalk mostly single, sometimes 
two together, rather stout, smooth, erect, 1-1|- inches high, 
slightly curved, reddish below, yellowish-green above, bulbous 
at base. Capsule oblong, 1 line long, cernuous; external 
teeth dark-brown, obtuse, each having four dark vertical lines, 
with their transverse bars in pairs and rather close; internal 
teeth pale, the transverse bars distant, and the ciliae between 
(3-4) long, very slender, and finely knobbed at intervals; oper-. 
culum the length of capsule, conical-subulate, obtuse, recurved. 
Calyptra very long, smooth, narrow, conical-subulate, 3 lines 
long; % filiform, obtuse. 

Hah. Low wet open spots in the interior, 1879-80, but 
always barren; wet shaded spots, sides of the Eiver Mangata- 
wh^ti, Seventy-mile Bush, County of Waipawa, 1884: W.O. 
Glenross, County of Hawke’s Bay, 1886 : Mr. D. P. Balfour, 

Ohs. This species is near to M. rostratum, Sch^.f and also 
to M. rhynchophonmi, Hook,, but, after much close examination 
and comparison, I am satisfied it is specifically distinct. It 
differs from 2i. rostratimi in its larger size, in wanting the ex¬ 
current nerve, and in the shape and size of its leaf and oper¬ 
culum, but more particularly in the teeth of its peristome, which 
differs very considerably from those of that species, as given by 
Schwaegrichen (Suppl. I., tab. 79) ; the external teeth of this 
species are of a very different colour, their transverse bars are 
closer and in pairs, each tooth also possessing four dark vertical 
lines; while the internal teeth are without perforations, with 
their bars more widely apart, and the intervening cilise more 
slender and knobbed at intervals ; also, the vertical lines below 
the inner teeth do not run straight downwards, neither are the 
cells there regular, as shown by Schwaegrichen in his drawings, 
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but are of various angular shapes and sizes. This species also 
differs from M. rkynchopkomm^ Hook., in its operculum and 
in its leaves, which (in that species) are of a different shape, 
with their margin closely serrate throughout, and with large 
open cells at the base of the leaf. Sir. W. J. Hooker does not 
give any dissections in’ his plate, neither full particulars of this 
moss (“ Journal Bot.” vol. i.), so that I do not know the teeth, 
etc., of that species. I notice, however, that C. Mueller (Syn. 
Muse., voL i., p. 168) has united those two species with others, 
but to me they seem very distinct. 

Genus 68, Cyathophorum, Palisot. 

1. 0 . nove-zealandicB, sp. nov. 

Plant rather large, shortly creeping, sometimes tufted; stipe 
black, sub-rigid, very short, base and roots thickly covered witli 
brown tomentum; stems sub-erect and decurved, (often pen¬ 
dulous,) flat, lanceolate, 2-5 inches long, i inch broad at middle, 
simple and branched above; branches patent, flexible, sub¬ 
opposite and pretty nearly together, and sometimes forked and 
proliferous. Leaves very thin, pellucid, glossy, bright emerald- 
green, distichous, sub-ovate-acute, cuspidate, 2-J- lines long, sub¬ 
opposite, distinct, waved, and sometimes more or less slightly 
plaited, spreading, falcate, dimidiate, the upper basal portion 
overlapping the stem, the lower excised and not decurrent, the 
apical portion finely serrate on three-fourths of the upper margin, 
and on two-foimths of the lower; nerve .0, but in some leaves 
there is a very short and faint nerve ; the leaves also possess a 
very short, stout petiole-like black nerve at their extreme base, 
uniting them to the stem, and from it a nerve-like plait runs 
into the lamina; cells, very narrow, linear and rectangular, 
arranged in transversely banded and wavy lines. Dorsal leaves 
broadly orbicular, strongly and distantly serrate above, very 
much cuspidate ; cusp long, curved, aristate and capillary. The 
dorsal leaves on the branches, however, are sub-ovate-lanceolate, 
acute, and their lateral leaves are much smaller; perichastiai 
leaves small, and of two forms : (1) the inner, broad, elliptic or 
sub-orbicular below, suddenly contracted above, the apical portion 
long, caudate-acuminate; tip sharply acute, with 2-.S serratures 
some distance below the apex; (2) the outer narrow, acuminate, 
entire, both nerveless; cells long and narrow, Fruit-stalk 
erect, short, about 1-1-1 lines long, largely bulbous at base, with 
a constriction between it and the vaginuja; capsule oblong, 
turgid, about one line long, bright-green spotted with red, (some¬ 
times wholly bright-red when mature,) sub-apophysate ; and the 
outer teeth narrow, very acuminate, each with two vertical 
central lines; the inner teeth with a thick dark central vertical 
. line ; operculum small, one-fourth length of capsule, convex or 
flattish-henaispherical, broader tlian the contracted mouth of the 
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capsule, with a slender recurved beak; oalyptra very small, 
^th inch long, only covering the upper part of the operculum, 
broadly conical, obtuse, roughish, brownish, the base irregular 
and slightly sub-crenulate. 

Hab, In damp, shady woods, generally scattered among 
other mosses, etc., on rotten logs, both patent and pendulous ; 
Seventy-mile Bush, County of Waipawa ; 1879-1885 : W,0. 

Obs. I have long known this fine moss in its barren state, 
and, from my first detecting it, I supposed it to be specifically 
distinct from the only known species of this genus, C, pennatum, 
Brid. During the winter of 1885, I succeeded in obtaining 
fruiting specimens, which have fully confirmed my supposition. 
It differs from C, penjtatum in several particulars: in size, form 
(often much and largely branched), and in its proHferous habit; 
when the tips are bowed down low among other mosses, etc., 
they often take root, and send forth new plants; in shape of 
leaves, particularly the dorsal and periehsetial ones.; in struc¬ 
ture of capsule with peristome, in operculum, and in calyptra; 
as shown in both Sir W. J. Hooker's admirable drawings and 
dissections (“Musci Exotici,” vol. ii., tab. 163), and also in 
tho^e of La Billardiere (“ Nov. HolL Plant.,” vol. ii., tab. 253), 
with their respective descriptions. Sir J, D. Hooker has also, 
in addition, noticed very briefly two varieties of C. pennatum 
—var. a. minus, and var. /3. apiculatmn ; but as far as I can 
make out from his veiy short descriptions, this species is videly 
distinct from those two forms also ; most certainly from the 
first, var. minus, which is a much smaller moss, with orbicular 
leaves, etc. (a drawing of it is given in his “ Flora Antarctica,” 
vol. i., tab. 62, fig. 8); this small variety was originally dis¬ 
covered by him at Lord Auckland’s Islands in 1840; and, 
subsequently by myself, in New Zealand, on the banks of the 
upper Rangitikei River, in 1848. From the other variety, 
apiculatim^ this species also differs, as that moss is said to have 
shorter leaves ” than the type, which are also “ apiculate.” 
Evidently, only barren or incomplete specimens of'those two 
varieties mentioned by Sir J. D. Hooker were known to him. 

This moss has caused me a large amount of extra labour, 
extending over several years, in revisiting so often those different 
localities in the high woods where I had detected and marked it, 
but always in vain until this year. It bears fruit in the autumn- 
winter, but not then plentifully ; many places of its growth may 
be repeatedly visited, and very many plants examined, without 
detecting a single capsule. 

Genus 71. Hqpkeria, Smith. 

§ II. Mniabelphus. 
a. Leaves with thickened margins, 

* * Leaves serrulate, 

I, irmra^dina. 
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Leaves entire. 

2. H. concinna. 

8. H. microclada. 

4. H. aviccna, 

13. Leaves without thickened margins. 
Leaves entire. 

5. S, subsinuata. 


Leaves serrulate. 

6. H. pseudo’petiolata. 

7. i?. ramiilosa, 

8. H. subswiilis, 

9. H. obUisata. 

10. H. curviseta. 

§ IV. Emopus. 

11. H, petrophila, 

12. H. pygmm. 

§ II. Mniadelphus. 

1, J&. smaragdinaf sp. nov. 

Plant small, erect, densely tufted and matted in large spread¬ 
ing patches, 6-8 lines high, much branched; colour a pleasing 
bright dark-green; stems and main branches reddish-brown; 
branches straight, linear, very narrow, -^^th inch wide. Leaves 
sub-quadrifariously disposed, very small, close, imbricate, spread^ 
ing, not much altered when dry; lateral broadly elliptic, dorsal 
and ventral orbicular, apiculate, narrowly margined, the, upper 
portion very finely and distantly denticulate, but scarcely per¬ 
ceivable under a lens; nerve 1, fine, cellular, extending beyond 
middle; cells-orbicular and very small, but much larger and 
oblong about base; pericheBtial broadly ovate, very finely mar¬ 
gined, entire, acute, cells large. Fruit-stalk erect, 4 lines long, 
usually springing from base of stems below leaves, red, shining, 
smooth, twisted, black at base. Capsule horizontal, narrow- 
oblong, somewhat sub-pyriform, sub-apophysate and slightly 
strumose, contracted below mouth ; external teeth dark-brown, 
broad at base, very acuminate with two vertical central lines, 
closely transversely striate, margins dark ridged (or lined) and 
wearing a semi-denticulate appearance ; internal teeth pale, 
slender, linear, with one vertical central line and a few distant 
transverse bars, no cilim. Calyptra small, conical, whitish, 
smooth, base largely fimbriate; fimbriae spreading, recurved, 
obtuse ; tip acute, black, with 4-10 pellucid, jointed, long white 
hairs largely produced beyond it, erect and straight, 

' Hah, On trees and logs, forming large patches; dark shady 
woods near ITorsewood, County of Waipawa ; 1885; W,C. 
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Obs. I. A species near to H, rotU7idifolia, Hook, fil. and 
Wils., but differing in several particulars: as, erect habit and 
being much branched, leaves broader and scarcely toothed, with 
smaller cells and longer nerve; perichastial entire; fruit-stalk 
longer, and springing from base of stem; capsule sub-apophysate 
and strumose, and ealyptra with a peculiar long-haired tip. 

n. The outer teeth of these species resemble those of' Hyp‘ 
nmn tenuirosWe, Hook., and Isothedum arbmcida, Hook. fil. and 
Wils. It is an elegant little plant, though rarely detected in 
fruit. 

2. H. concinna, sp. nov. 

Plant procumbent in thick spreading tufts or small cushions, 
densely imbricate, much branched, soft, pale-green with a dash 
of yellow, and numerous very fine rootlets. Stems (and branches) 
brownish-red, 1-1^ niches long, rather stout^ flattish, sub-del¬ 
toid, pinnately branched; branches numerous, close, irregular 
in length, inch long; branches linear, obtuse, patent, 

opposite (sometimes sub-opposite). Leaves very delicate, closely 
set, and somewhat sex-fariously disposed, broadly obovate-spath- 
ulate, about i line long,, narrowly margined, entire; margin 
thickened below on narrow basal part of leaf; very obtuse, with 
a minute apical and mucro from margin only; nerve very fine, 
sub-sinuous, cellular, and extending two-thirds of leaf, shortly 
bifid a little below the top, the branch nerve very short; cells 
hexagonal-orbicular, very small at apex, much larger and oblong- 
hexagonal at base; perichjetial oblong-ovate, sub-acute, cells 
larger, oblong. Seta slender, flexuous, 12-15 lines long, some¬ 
what compressed, cuived, twisted, smooth, glossy red. Capsule 
horizontal and cernuous (immature). Calyptra nearly 1 line 
long, enclosing capsule, narrow, glossy, black half-way from 
apex, largely fimbriate at base. 

. Hab. On upper branches of high trees, where it forms large 
and thick pafcches, and on the ground (but more rarely); dry 
forests hear Norsewood, County of Waipawa; 1885; W.C, 

Ohs. A species near to H. adnata. Hook. fil. and Wilson, 
differing, however, in its larger size and being much branched, 
in form of leaf and cells, in length and structure of nerve, in its 
much longer seta, etc. A very pleasing little species. It does 
not alter much in drying. Barely detected in fruit. 

3. H. microclada, sp. nov. 

Plant small, sub-erect, 6-8 lines high, pale yellowish-green ; 
stems stout, red-brown, except their tops, which are the same 
colour as the leaves; much pinnately branched from base; 
blanches compressed with numerous fine red rootlets below# 
Leaves sub-sexfariously disposed and nearly alike, very close, im¬ 
bricate, spreading, delicate, obovate-spatiiulate, entire, narrowly 
margined, slightly suh-sinuate, very diortly apiculate from 
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margin only ; nerve single, slender, extending beyond middle ; 
cells orbicular, very minute and partially obscure in the upper 
half, large oblong and clear in the lower; perichfetial broadly 
ovate, entire, acuminulate; cells large and clear. Fruit-stalk 
6-7 lines long, slender, smooth, flexuous, red, black at base, 
8-6 on a branch; capsule very small, ob-conical, plain, sub- 
horizontal, brownish-red, broadest at mouth ; outer teeth dark 
brown, closely transversely striate with sub-denticulate margms 
(as in H, sviaragdma^ Col., supra) ; calyptra long, conical, 
covering capsule, smooth, upper half black and glossy, apex 
much produced, sub-piliferous, base fimbriate; fimbrise spread¬ 
ing, wavy. , 

Hab, On trees ; dry forests near Norsewood, County of 
Waipawa, 1885 : W,C, 

Ohs, A species pretty closely allied to H, sinuosa, Hook. fil. 
and "Wils., but differing from that species, in its being much and 
pinnately branched, in its leaves being sexfariously disposed, 
delicate, with a very narrow and much less sinuate margin, and 
also apiculate ; in the large cells of the lower half of leaf, and in 
the perichffitial being acuminulate; also, in the shape of its 
small capsule, and its much shorter fruit-stalk, and in its smooth 
and glossy tipped calyptra. When dry its leaves are crisp ; it 
moistens readily. 

A, H, ammna^ sp. nov. 

Plant small, erect, ^ inch high, shortly branched at top, 
yellowish-green; and stems rather thick, dark brown, leaved to 
base, branches sub-compressed. Leaves numerous, close, im¬ 
bricate, sexfariously disposed, very small, ^^-g-th inch long, broadly 
spathulate, margined, entire, apical portion sub-orbicular, 
apiculate, margin very narrow, thickened on the basal portion 
of leaf; nerve 1, slender, sinuate, extending beyond middle; 
cells orbicular and vei^ minute in the upper broad part of leaf, 
large oblong, quadrate in the lower portion; perichastial small, 
similar in shape, with, long cellular acuminate scales within them; 
cells very large and clear. Fruit-stalk slender, 4 lines long, 
suddenly curved at apex, fliexuous, twisted, smooth, shining, 
red, black and much thickened at base, springing from a tumid 
sheath or support (sometliing like Oyathophoruni pennatum) at 
middle of stem; capsule minute, -g^^yth inch long, narrow-ovate, 
pendulous, pale, finely and slightly tuberoled at base; operculum 
not seen* Calyptra (young) narrow-conical, acute, greenish- 
white below, brown above and black tipped, the nanow upper 
poriion slightly and jfinely roughish (under lens), largely fim- 
hriate at base ; fimbrisB , spreading, obtuse* 

^ Hidden among other mosses, etc* (whence it was 

picked oht long atter^ collecting dry woods, near Norsewood, 
, Ooimty of Waipaw 
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Ohs, This species is wholly unlike all others of this genus 
known to me. Having hut a small tuft of a few stems, contain¬ 
ing only one fruiting specimen, I did not break it up to examine 
its teeth, which appear to be very small and slender. It 
moistens readily. 

5. H, suhsimiata, sp. nov. 

Small, tufted, erect, 6-8 lines high, simple (sometimes 
shghtly short-branched at base), linear, broadest at top; stem 
short, stout, dark-brown, leaved from base ; rootlets many, fine, 
red, at lower part of stem and base. Leaves small, numerous, 
close, imbricate, sexfariously disposed, all similar, J line long, 
obovate-spathulate, apex very obtuse and shortly apiculate, 
margin entire and slightly sinuous, light-green, &iely nerved 
throughout Jths or more of leaf, apical portion of nerve sinuous ; 
cells, upper half exceedingly smaU, orbicular, the basal portion 
very large and clear, sexagonal-oblong; perichsetial small, 
oblong-acuminate, hyaline, nerve 0. Fruit-stalk erect, 3-5 lines 
long, slender, sub-fiexuous, red, shining, black at base, 8-4 on a 
branch. Capsule (immature) narrow-oblong, gibbous above, 
nearly straight below, sub-apophysate, cernuous, shining, green 
with small red tubercles at base; operculum short, conical, 
obtuse; calyptra rather small, narrow, greenish-white, upper 
portion black, shining, tip acute, recurved; largely fimbriate 
at extreme base ; fimbriae spreading, sub-curly and waved (not 
straight), iiyahne, linear, obtuse, containing dark-brown linear- 
oblong masses. 

Hah, Among other mosses on rotten logs; low wet woods 
near Norsewood, County of Waipawa, 1885 : TF.C, 

Obs, A species near to H,fle:.mosa, Mitten, but difiering in 
several particulars. 

Q, Hu p>seudO’petiolata, ' ' 

Plant small, tufted, erect, f inch high, simple and 3-branched 
at top ; stems stout, dark-brown below, green and highly cellular 
above, with red rootlets at base. Leaves pale green, oval, 
oblique, obtuse, lines long, somewhat distant, sub-decussate, 
serrate, lower margin near base excised and entire, lateral 
joined to stem by nerve only; nerve 1, very stout, cellular, 
extending half-way and forked about the middle, branch short; 
dorsal and ventral leaves similar but smaller, and broader at 
bases; cells large, sub-orbicular, equal throughout; perichfetial 
very small, nerveless, entire, ovate, sub-acute and acuminate, 
tip obtuse with (sometimes) two serratures. Fruit-stalk spring¬ 
ing from near base, erect, 10 lines high, wiry* rigid, shining, 
flexuous, dark-coloured, thickened at base, sometimes 2-8 on a 
branchlet. Capsule small, oblong, horizontal, spotted, finely 
reticulate,'slightly tubercled at base ; calyptra narrow conical, 
1 line long, smooth, brownish, highly cellular; tip long, curved, 
acute; base slightly ragged. 



282 


Transactions.—Bota ny. 


Hah, On rotten logs, forests near Norsewood, County of 
Waipawa ; 1884 : W,C. 

Obs» This little species presents a rather novel appearance 
from its leaves being scarcely broader at base than their stout 
nerve, and so giving them the appearance of being petioled. 
When dry, its stems and leaves are dusky green and blackish 
and completely curled up, but relaxing quickly on being 
moistened; their tips remaining recurved. 

7. H. ramulosa, sp, nov. 

Plant small, tufted, dendroid, stems inches high, erect, 
stout, dark-brown, covered with old leaves persistent below, 
branched at top 3-12 branches, each branch densely clothed 
with fine branched brown rootlets; branches narrow, 4-5 lines 
long, li lines wide, simple and forked, fiat, recurved, dark-green 
(almost black when dry). Leaves quadrifarious, sub-imbricate 
above, somewhat scattered and distant below; lateral obliquely 
oblong, broad, obtuse, spreading, small, less than 1 line long, 
somewhat irregular in size, the uiDper half of margins sharply 
and irregularly serrulate; nerve stoutish, shortly bifid, extend¬ 
ing not quite to middle; dorsal and ventral elliptic-ovate, sub¬ 
acute, nerve short; cells rather small, orbicular, xiearly alike 
throughout; perichsetial broadiy-ovate, sub-acuminate, very mem¬ 
branaceous, cells large oblong and clear, neiweless. Fruit-stalk 
erect, 4-7 lines high, smooth, rigid, red-brown, thickened and. 
curved at base, springing somewhat laterally from lipper side of 
branch near base, sometimes two together^ and 5--6 on a single 
plant. Capsule narrow, about 1 line long, sub-horizbntal, 
greenish, finely striate, with a few small; and scattered, colouredV 
smooth tubercles at base. Operculum shorter than capsule, 
narrow, very obtuse. Oalyptra as long as capsule, smooth, 
naked, cellular, and very much so, and slightly laciniate at 
base. 

Bab, On logs among other mosses; wet shaded woods near 
Norsewood, County of Waipawa; 1885 : IF.C. 

Ohs, A species near to H, Jiigella, Hook. fil. and Wils. 

8. H, rnhsimiliSf sp. nov. 

Plant small, monoecious, tufted, sub-dendroid. Stem erect, 
J-- f inch high, branched at top into 3-6 branches, sometimes 
single ; colour dusky-greenish. Leaves sub-quadrifariously dis¬ 
posed, lines long, oblong, slightly obtuse and sub-acute, 
sharply serrulate, f length from apex, nerved to beyond middle, 
and bifid near top ; cells sub-orbicular, small, but much smaller 
.at margins ; dorsal and ventral broader and sub-acute; peri- 
chatial oblong-lanceolate, acuminate, entke, nerveless; cells 
large linear-oblong. Fruit-stalk 10 lines long, erect, slender, 

: ;flexuqus, twisted, slightly thickened at base, dark-brown, spring- 
iiig.i^pm upper side of stem, but. near base, 2-8 on a branch. 
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Capsule oblong, spotted with dark-red spots, tubercled, pen¬ 
dulous*; operculum long, half length of capsule, acute, and 
slightly recurved ; calyptra long, conical, narrow, obtuse, smooth, 
laciuiate at base. 

Hab, In dark, low woods, near Norsewood, County of Wai- 
pawa; 1885; W,C, 

Ohs, A species allied to the .preceding (H. but 

shorter and less dendroidal, with fewer branches; leaves much 
larger, not so dark, and not blackish when dry, with a longer 
nerve, and minute marginal cells ; fruit-stalk much longer and 
twisted; capsule thicker, tubercled, and pendulous; and 
calyptra lacerated at base. It is also a much scarcer plant; 
only a few fruiting specimens obtained. Leaves do not moisten 
readily. 

9. H, ohtiisata^ sp. nov. 

Plant small, tufted, erect, - f inch high, branched from 
near base, with 3-6 branches, branches recurved. Leaves very 
small, -^^jth inch long, rather loosely disposed and sub-imbricate, 
broadly elliptic, very obtuse, serrate, the young ones and 
branches light green, very dark green when old, also when 
dry, fringed at margins below; nerve stout, short, bifid, 
cellular *; cells large orbicular’, ‘ alike throughout; dorsal "and 
ventral leaves similar but smaller; periohsetial broadly-ovate, 
suddenly contracted and acuminate at apes, entire, neiweless; 
cells large-oblong. Fruit-stalk erect, 5 lines long, bulbous at 
base, smooth, dark brown ; 2-3 on a branch. Capsule, oblong, 
drooping; operculum nearly length of capsule, slightly 
recurved, acute; calyptra conical, smooth, acute, apiculate, 
entii’e at base or very slightly ragged. 

Hab, In low, wet, shaded woods near Norsewood, County of 
Waipawa; 1885: TF.C. 

Ohs, A peculiar and pleasing little species. Its leaves are 
often fringed at (or within) the margins on the under side with 
minute, jointed, cylindrical cellular bodies, in thick, powdery 
clusters, resembling the soredia of some lichens. Sometimes all 
the leaves on a branch are thus fringed, and, again, sometimes 
a branch is without any. 

10. H, curviseta, sp. nov. 

Plant small, erect, inch high, sub-dendroidal; stem short, 
f inch, dark-brown, leafy, with numerous brownish-red rootlets 
at base; 4-5 short sub-rosulate branchlets at’ top, spreading, 
decurved. Leaves very thin and pale;. lateral sub-oblong- 
obovate, obtuse, lines long, upper half coarsely serrulate, the 
lower basal margin excised; nerve 1, stout, not extending to 
middle, bifid, the branch nerve vei'y short; cells large, orbicular, 
pretty uniform throughout, but.larger and oblong at base; 
dorsal and ventral leaves broadly-ovate-orbicular, yery obtuse ; 



234 


Transactions* — Botany* 


periohaetial small, narrow-ovate, acute, entire, nerveless; cells 
large, clear. Fruit-stalk I- inch long, erect, suddenly curved at 
top, smooth, red-brown, dark at base, 2-8 springing from axils 
of branchlets; capsule sub-obovate-oblong, neaidy 1 line long, 
pendulous, pale reddish-brown, spotted with fine red dots, and 
finely tuberculated at the base usually in a kind of ring around 
it, minutely reticulated, margin of mouth dark; outer teeth 
rather short, obtuse, incurved, dark brown, with two broad 
vertical, light-brown equidistant Imes, the centre partially clear, 
largely transversely striate, margins grossly sub-denticulate- 
Operculum and calyptra not seen. 

Hah* Concealed among Hepaticw, and from rotten logs ; 
woods near Norsewood, County of Waipawa ; 1884: W.C. 

Ohs, A species having some affinity with H* obtusata and 
H* s^tbsimilis (mihi, mpra)^ but differing from both in several 
particulars. Only two fruiting specimens have been detected, 
long after journey, among Hejmticcs collected^ 

§ IV. Eriopus. 

11* H* petrophila, sp. nov. 

Plant large, creeping at base, bushy, simple (rarely branched), 
diffuse; stems numerous, erect, 1^2 (rarely 2-J-) inches high, 
5-6 lines broad, flat, recurved at tips, of a pleasing bright-green 
inclining to dark, clothed with leaves from base, with many 
brown shining branched flattish rootlets below. Leaves sub- 
quadrifariously disposed, imbricate, thin, margined, mairgiii 
narrow above, broader at bash, upper half sharply serrulate, 
lower entire; cells large,, sexagonal-orbicular, pretty uniform, 
but smaller and more orbicular at apex, and larger and oblong 
at base; lateral leaves oblong or sub-obovate, 2-| lines long, 
dimidiate, spreading, narrowed at base, tip suddenly acute, 
sharply apiculate, and curved on one side; nerve 1, very stout 
at base, straight, forked, largely divergent 4*rd length of leaf; 
dorsal and ventral leaves smaller, much more orbicular, and 
more largely apiculate; nerves 2 from base, diverging; peri- 
chfetial small, transpax’ent, the outet* broadly elliptic or sub- 
orbicular, the inner naiTow ovate, all acuminate, the outer 
being very aouminulate or sub-piliferous, margins entire, serru¬ 
late at tips, nerveless; cells linear-rhomboidal, acute. Fruit- 
stalks 1-2-3 on upper part of stem and near each other, 3-5 
lines long, succulent, green, thickened at base with a daidv ring, 
annulated, hairy; hairs very short, thick and siih-tuberculous, 
patent, larger and longer at top, and these erect and forming a 
kind of small crest, but very distant from capsule and apes of 
seta, which are both glabrous, upper part of seta largely glabrous 
bn.the under side. Capsule obioaig-elliptic, smooth, horizontal, 
ring at moutb and contracted below, sub- 
ipophy^^^ slightly tubercled, dark-brown; teeth pale-red, 
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smooth, with numerous small orbicular cells, margins entire; 
operculum long, semi-conical, acute, beak very long, slender, 
straight. Calyptra large, broadly conical, obtuse, ^th inch 
long, whitish, upper half thickly tubercled (or sub-echinate); 
tubercles irregular, long, blunt; laciniate and much fimbriate 
below; fimbrias ragged, branched, spreading, obtuse, recurved. 
Monoecious; paraphyses numerous near bases of fruit-stalks ; 
antheridia axillary near capsules, each linear sac clavate, con¬ 
taining a red globular spot near apex. 

Hah, On stones in the bottoms of narrow deep watercourses ; 
dark shaded woods near Norsewood, County of Waipawa; 1884-5 : 
W,C, 

Ohs, I. A very fine species, certainly approaching very near 
to H, C7'istata, Arn.; but, after long and repeated examination, 
I cannot but deem it to be distinct. It also has some affinity 
with H, lophophora, Col. (“Trans. N.Z. Inst.,” vol. xvii., p. 
260). It ffiffers, however, from H. cristata in size, habit, and 
form of stems and leaves, and in their colour, and in the form 
of its capsule, which is also sub-apophysate and tubercled 
{vide Hedwig, Sp. Muse., t. 49); in form and size of apex of leaf 
and apical cells {mde Schwg. Suppt., tab. ccxxviii., figs. a. b.) ; 
in its large and broad sub-tuberculous calyptra, laciniated at 
basb ; and in the short, thick, .patent hairs on its seta and crest; 
and also in its peculiar habitat or place and manner of growth. 

II. I have only met with this moss in deep, dark gullies, 
where it must be nearly always submerged; it clings strongly 
by its roots to pebbles in the soil, so that the support comes 
away with the plant in collecting; it bears fruit in June and 
July. Plants that I brought away living have flourished three 
to four months in a tumbler of water, in which they are mostly 
kept submerged. 

12. H, pygmma^ sp. nov. 

Small, tufted. Stems erect, 4-6 lines high, glossy dark-brown 
below, pale-green above. Leaves loosely imbricate above, dis¬ 
tant below, light-green, crisped, and recurved when dry; lateral 
spreading, rotundato-ovate, largely apiculate, margined, serrate 
at top and for half-way down; lowest stern-leaves acuminate ; 
nerve 0, or very short; cells rhomboidal, small at apex, in¬ 
creasing in size downwards, and large at base ; perichietial long, 
narrow-ovate, entire, very much acuminate, the mucro subulate 
sharp, slightly serrulate.at tip. Fruit-stalk 2 lines high, erect, 
flexuous, with a sudden bend at top, red-brown below, very 
hairy, with short patent hairs broad at bases or sub-muricated, 
hairs longer above with a crest of long white fimbrise at top. 
Capsule small, ovoid, horizontal, apophysate; operculum flattish, 
with a long deciurved acute beak; calyptra small, pale, largely 
laciniate and fimbriate at base; tip long, brown, shining, decurved. 
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Hah, Among other mosses on rotten logs ; low, damp, dark 
woods near Norsewood, County of Waipawa, Not., 1884: W,C, 
Ohs. An interesting little crested species, apparently near 
to H. flexicoLlis, Mitt, (of which S. Island species, however, I 
have not seen any specimens, and the description given of it in 
“ Handbook N.Z. Flora ” is scarcely complete). . At present 
tills species is very scarce, only one small tuft containing three 
firuiting specimens having been detected, after a most diligent 
and renewed search. 

Order V. HEPATIOAil. 

Genus 1. Gymnomitrinm, Gorda. 

1. (?. orhiciclataj sp, nov. 

Plant ndnute, erect, short, simple, sometimes with innova¬ 
tions, rarely branched, 6~8 lines high, pale-green, with fine long 
hyaline rootlets ; leaves alternate, orbicular, enthe, rather distant 
below, but Bub-imbricate and larger at tips; perichaatial large 
surrounding calypti^a 6-lobed, lobes ovate-acuminate, obtuse; 
fruit-stalk lines long; capsule dark-brown ; valves spreading, 
broadly lanceolate, much and irregularly reticulate, margins 
white and slightly sinuate ; tips obtuse, naked, 

Hab, Sides of perpendicular wet chffs, Eiver Mangata- 
whainui, near Norsewood, County of Waipawa; growing very 
closely intermixed: among Anmra muscoides, Col. October, 
1884: TTXV 

Ohs. This species in size and appearance is not unlike the 
only other known New Zealand species, G/ conminatum, Cord., 
deteoted by me on the summits of the fiuahine mountain range, 
its only known New Zealand habitat (but also found in Britain); 
it is, however, widely different as a species. Its only known 
habitat is a curious one ; closely bound up (or squeezed tightly) 
among Amura muscoides (w/m), and only to be detected (when 
not in fruit) by the extreme tips of its leaves just peering above 
those of the Aneura. 

Genus 2. Jungermarmia, Linn. 

1. tf, kumilmimaf sp. nov. 

: Minute, shortly tufted, erect, 8-4 lines high, pale-green, 
with fine long rootlets below and at base. Leaves laxly im¬ 
bricate, sometimes more distant, sub-vertical, amplexicaul, 
slightly deourrent, sub-orbicular, quite entire, apical margins 
very slightly sinuate, recurved; involucral similar but larger, 
conniving; cellsnainutely beaded ; apical small, orbicular, basal 
larger, oblong. Stipules 0 ; perianth 5-plic'ate, mouth con¬ 
tracted, toothed. Fruit-stal^ lines long, slender, capsule 
globose, very small, dark purple, glossy. 

■'V'Vv-"' , .'■'•See 
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Hah, Closely mixed with other small Hepatwa and minute 
mosses, wet stony sides of the Eiver Mangatawhaiiti, County of 
Waipawa; 1885: W,C, 

Ohs, A species having affinity with J, inundata. Hook, fil., 
also found in this district. 

2. J, rufiflora, sp. nov; 

Small, densely and regularly tufted in large spreading 
patches, erect, 3-6 lines high, pale-green, simple and branched 
below, connected at base, stems succulent, flexuous. Leaves 
few, vertical, alternate, distant, sometimes laxly imbricate, 
especially on old stems ; smaller orbicular and pink-margined 
below, gradually increasing in size, elliptic and sub-apiculate 
above ; semi-amplexicaul, quite entire, very membranous and 
translucent, somewhat recurved; involucral 1-2, very similar, 
but larger; cells large, sub-orbicular, nearly alike throughout, 
the upper minutely and many beaded. Perianth large (for the 
plant), about 1 line long, obovate-spathulate, 4-5 phcate, mouth 
large, laciniate, tips pink-red. Stipules none. Eruit-stalk 3 lines 
long, slender; capsule globose, dark brown; valves broadly 
oblong-lanceolate, reticulate, slightly margined; tips very obtuse. 

Hah, Steep shaded and wet cuttings, clayey sides of main 
road near Norsewood, County of Waipawa; 1885: W,C, 

Ohs, A species having pretty close affinity with the pre¬ 
ceding species (J. huniilissima, mihi). It is a striking and neat 
object in its flowering season, owing to the tips of its numerous 
and compact perianths being coloured a lively pink-red, and 
generally each stem bearing one, and all of a uniform height, 
so that it is detected at some distance when passing by. 

S. J, paucifolia^ sp. nov. 

Plant small, tufted, densely compact; stems erect, 4-6 lines 
high, regular, simple, rarely branched at base, light green, with 
many fee pellucid rootlets springing fern bases of leaves. 
Leaves few, rather distant, alternate, vertical, ^th inch long, 
broadly sub-orbicular, somewhat truncate at tip, recurved, 
undulate and sub-plaited, narrowly margined; margins entire, 
those of upper leaves sub-sinuate; sub-canaliculate, not de¬ 
current on stem, largest above and very small at base; cells 
large, oblong, each 5-7 beaded; involucral similar, but larger. 
Stipules 0. Perianth broadly obovate, slightly compressed, with 
sinuous edges, apex very truncate, 5-6 plaited at top, mouth 
contracted, tips curved, acuminate, each with a minute pencil of 
3-4 flmbrise, Seta 2 lines long, slender, twisted, transversely 
veined. Capsule very minute, glohulai*, dark brown, bursting 
rather irregularly; valves narrowly margined, obtuse, and much 
reticulated with black lines. 

Hah, In large patches with the preceding species (J. mjijiora); 
patches generally distinct, but sometimes intermixed; 1885: 
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Ohs, This species is nearly allied to the two preceding ones, 
but distinct. It also flowers much later in the season. 

Genus 7. Gottschea, Nees. 

Leaves stipulate. 

1. (?. lete-virem^ sp. nov. 

Plant gregarious, procumbent, imbricate, simple, 1 inch long, 
4 lines wide, flattish, sub-linear-obovate, sometimes shortly 2~8 
branched near top. Leaves lively emerald-green, very thin, 
ovate, obtuse, spreading, serrulate at tips, ciliate on upper mar¬ 
gins near stem, distant and free below, imbricate and crowded 
above; ventral lobes more largely serrate at tips; the dorsal of 
a similar shape but smaller, their upper edge nearly entire, 
lower edge adnate on ventral lobe; involucrd laoiniate. Sti¬ 
pules rather large, 4-5-fid, much laciniate and spreading ; cells 
oblong-orbicular, walls thickened; fine purple rootlets on lower 
part of stem. 

Hah, In patches on rotten logs, woods near Norsewood; 
and more largely on the ground in dark shaded low woods, sides 
of Eiver Mangatawhaiiti, between Norsewood and Danneverke, 
County of Waipawa, 1884-5: W,C, 

2. (?. nitiday sp. nov. 

Plant gregarious, procumbent, imbricate, green, stems stout, 
2 inches long, ir broadest part, simple, and 2-8-4 

branched; branches patent, irregular, flattish, sub-linear-obo¬ 
vate. Leaves subroblong-lanceolate, sub-acute, patent, sharply 
and closely serrulate, largely ciliate on both margins near bases, 
but most so on' the upper, also at tips, distant and free below, 
much crowded above; the dorsal lobes oblong, truncate at tip, 
the upper edge and apex largely ciliate-serrate; cili© jointed ; 
lower edge a^ate on ventral lobe. Stipules large, laciniate to 
base, 5-6 lobed, very ciliate; cilige long, jointed, drooping, 
glossy; perichsBtial pale-green, long, narrow, and much laci¬ 
niate ; cells orbicular, and larger than in 0, late-vire^is; many 
red rootlets at base and on lower half of stem. 

Hab, In patches on the trunks of large trees; dark shaded 
woods, near Norsewood, County of Waipawa, 1885 : W,C, 

Obs, A fine species, having affinity with the preceding (G. 
which it closely resembles at first sight, but is very 
different in structure, more compound and larger. 

8. Gk macroam^higastray Big, noY, 

Plant in small patches, sub-prostrate, ascending, pleasing 
green, stems thick, succulent, oblong, 10-15 lines long, 4 lines 
wide at broadest part near top, shortly branched, rooted below; 
rbot-stock stout; rootlets nunierous, short, red, and matted. 
L^ves spreading, lobes concave ; ventral oblong, acute, falcate, 
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serrate above, laciniate below ; dorsal shorter, tips sub-trancate 
and serrulate, rotund and overlapping at base, and much broader 
than the ventral lobe,, margin there entire, or under a high power 
minutely serrulate , in the anterior portion, the apical serrulate 
on both margins with a narrow plait extending from lower 
point of apical margin to outer margin of ventral lobe; invo- 
lucral narrow, 2 lines long, much and compound laciniate, con¬ 
nate at base ; cells orbicular. Stipule very large, sub-quadrate, 

lines wide, sub-bilobed at tip, much laciniate ; lacmias largely 
cellular throughout. 

Rah. On rotten logs, among other Hepatica and mosses, 
Seventy-mile Bush, County of Waipawa; 1888: W.Q. 

Obs. A very distinct species, from its large and broad 
stipules, and the concave lobes of its leaves; hitherto, however, 
it is rather scarce. 

4. <T. heterocolpoSf sp. nov. 

Plant small, procumbent, spreading, pale green, stems 
stoutish, leaved to base, 1-1^ inches long, 3-4 lines broad, 
much (5-6) branched, branches short, flattish ; rootlets purple, 
very liu:; 3 ierous, short and matted below. Leaves sub-ovate, 
falcate, acute, finely and sharply serrate; ventral suberulent or 
minutely and closely roughish at tips on both sides, laciniate- 
ciliate on lower basal margins; dorsal similar in shape, but 
much smaller and smooth, obtuse and sub-truncate at tips, with 
finer and more distant serratures, and a. ridge or plait running 
from the lower angle of apex to outer margin of the ventral 
lobe, basal margin almost entire; cells sub-orbicular, cell-walls 
thick. Stipule rather large, sub-quadrate-ouneate, narrowest at 
base, bifid, lobes divergent, each lobe spaxingly and coarsely* 
laciniate above, not below, sinus large orbicular. On the 
stem bn each side, within the two lobes, and in their axils, ai*e 
several small narrow scale-hke laciniated processes or leaflets, 
and also in minute tufts near to the bases of the stipules, but 
separate and above them. / 

Hab. Li forest, Seventy-mile Bush, County of Waipawa; 
1882: W.C. 

Ohs. The exact locality of this peculiar species is at present 
unknown ; the few specimens I have were bi'ought hurriedly 
away, and merely for comparison, believing them to he identical 
with other species lately detected there by me. I may, however, 
find it again.'" It is a highly cmious species, in its possessing 
those minute, scale-like leaflets in the axillss of its leaf-lobes; 
in this character, however, it is something like O. nohiliSf Nees, 
the only other species known to possess it. [But see, the fol¬ 
lowing species, recently discovered.] 

. ? Since writing the above, I have again found this plant; June? 188^: 

its exact locality is in wet low woods, near. Norsewood, 
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6. Q-, tnchotoma, sp. nov. 

Plant procumbmt, spreading, 2-8 inches long, much 
branched, main branches generally trichotomous at tips ; stems 
leafy, stout, with many brown rootlets at bases, branches about 
1 inch long, 4 lines wide, linear, obtuse, slightly rooting at 
bases; rootlets brown. Leaves a pleasing green, spreading, 
rather distant below, base of stem bare, close above, oblong- 
ovate, obtuse, sharply and closely serrate, laoiniate-ciliate on 
basal margins, a ridge or plait rimning from lower anterior 
angle of dorsal lobe to the margin of the ventral, with a few 
other small, scattered, short creases or low plaits on its lamina ; 
dorsal similar in shape and smaller, apices free, bases broadly 
rounded. Stipule large, quadrifid, segments much laciniate- 
ciliate: cilise long, flexuous, pellucid, jointed (as in G, chloro- 
phylla). On the stem, between dorsal and ventral lobes, are two 
transverse lateral rows of finely laciniated processes or leaflets. 

Hab, Among other Hepaticm and mosses on prostrate trees, 
wet forests near Norsewood, County of Waipawa ; 1885 : W,C. 

Obs, A fine species, having close affinity with the preceding, 
G. heterocolpos, in its additional stem-leaflets (which, however, 
are longer, narrower, more numerous, and differently situated), 
but widely differing in its compound ciliated stipules, etc. 

6, G, chlorophylla, Q]). nov» 

Plant very small, under | inch long, obovate-oblong, broadest 
at tip, very obtuse, simple, and 2-4 branched from near base. 
Leaves closely imbricated, pale green,, whitish tipped, oblong, 
obtuse, margins irregular and sub-iaoiniate, much ciliated, each 
lacini^ ending in a long cilia; cihae all jointed; dorsal lobe 
similar, but much smaller; cells orbicular. Stipules broadly 
cuneate, or sub-quadrate-fiabeUiform, laciniate-lobed, each lobe 
ending in two large ciliae: sinus broad. 

. Hab, On rotten logs, watercourse; deep forest near Norse¬ 
wood, County of Waipawa ; 1883-85: W,C, 

Ohs, A species near to G, ciliata, Mitt., but differing in its 
laciniated stipules and leaves, smaller dorsal lobes, and much 
smaller sizie. It has a very hoary appearance on both sides, 
ftom its pale colour and long cilia?. It is apparently scarce, 
having only very sparingly been met with. 

7. G, sp. nov. 

Plant densely gregarious in large patches, simple, broadly 
obovate, 4-6 lines long, 2 lines broad at tips. Leaves light-, 
green below, .bright yellow-green above, sub-imbricate, spread¬ 
ing, sub-falcate, finely laciniate-serrate, especially at tips; dorsal 
lobes upper margins entire, rounded and broad at base, and 
pyerlapping on stem; tips truncate and, minutely senaxlate; 
cells, sub-quadrate and oblong. Stipules sub-quadrate, bi-lobed 
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to base, sinus sub'Orbicular, lobes laoiniate, divergent at base 
connivent above. 

Hab, On rotten logs, dense wet forests near Norsewood, 
County of Waipawa; 1885; W,C. 

Ohs, A small species, having some affinity with G, Iwte^ 
Virens, inihi (supra), but differing in its leaves and stipules, also 
in size and colour. 

8, G, pallescefis, sp. nov. 

Plant small, scattered, prostrate, simple, and shortly two- 
branched, broadly obovate, 3-5 lines long, 3 lines broad and 
much rounded at top, flattish, stems rather stout, with many 
pink rootlets below, at and near base. Leaves very pale or 
yellowish-white, close, compact, spreading, sub-ovate-oblong, 
acute, sub-laciniate-serrate throughout, overlapping at base ; 
dorsal lobes similar, but much smaller, tips somewhat truncate 
and serrulate; cells orbicular, cell-walls very thick. Stipules 
very large, sub-quadrate, but broadest at top, bi-lobed (almost 
quadrifid); sinus open, lobes much laciniate and largely divergent 
above. 

Hab, On rotten logs, among other small Hepaticce ; wet 
shaded woods. Seventy-mile Bush, County of Waipawa ; 1883: 
W,G, 

Ohs, A species near to G, bicoloi', mihi (supra), but differing 
from it in its larger spreading stipules, and in being much more 
laciniate, also in colour, form, and habit. 

9. G. marginata, sp. nov. 

Plant prostrate, creeping, simple, sometimes branched below 
1-1J inches long, 4 lines wide, broadest at top, green; stem 
stout, succulent, with many brown rootlets at base. Leaves 
close above, distant below, sub-oblong-ovate, rather obtuse, sub- 
falcate, spreading, lamina with sewal small plaits or creases, 
largely sei*rate at apex, coarsely laoiniate at base; dorsal lobe 
very broad, rounded, and overlapping below, with the margin 
entire, or nearly so, truncate and serrate at tip; cells oblong, 
large, stipules rather large, sub-obovate-quadrate, bifid to middle, 
each segment once lobed on the outside and laciniate; lacinis 
few and rather distant, triangular, acute, not capillary nor 
ciliate, and all many-oelled throughout; cells large; main 
sinuses orbicular, with their margins thickened as if doubled or 
bordered. Capsule (immature) cylindrical, narrow-linear, 3 
lines long, dark-purple; fruit-stalk sub-clavate at top, but con¬ 
tracted at junction with capsule. 

Hah, On trunks of fern-trees, wet shaded forests near 
Norsewood, County of Waipawa, 1885 .: W,0, 

Obs, A species having close affinity with G, pallescens, mihi 
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10. 0. alhistipnlaf sp. nov. 

Plant small, bright light-green; stems sub-erect, simple, 
1-li inches long, obovate-oblong, truncate at tip, 4 lines wide 
in the broadest part, leaved to base; stem stout, succulent, 
white, with fine filiform rich purple rootlets at base. Leaves 
thin, closely imbricate, spreading, falcate, ovate-oblong, obtuse 
(sometimes with a tooth as a mucro), each with 3-4 narrow 
plaits or creases extending diagonally to margin, the margins of 
the upper half coarsely serrulate, the lower half of basal margin 
nearly entire, the upper half of the same laciniate; laciniae 
increasing in size towai’ds the stem, and there shortly decur¬ 
rent ; dorsal lobe much broader at base than the ventral, and 
largely rounded and overlapping the stem, the margin very 
slightly serrulate and decurved, the apical portion truncate; 
cells sub-orbicular, rather small. Stipules white, rather large, 
sub-quadrate, naiTowest at base, bi-lobed to middle, sinus 
large, with Wo minute lacinitn; lobes broad at top, coarsely 
laciniate, not ciliate; lacini© obtuse, celled to apices: cells of 
various shapes and sizes, mostly orbicular-oblong, large, clear, 
and double-walled. Fruit-stalk 15 lines long, stout. Capsule 
narrow, linear-oblong, purple; valves spreading, 2 lines long, 
linear-lanceolate, very obtuse, not meeting at base, but with a 
small hemispherical pilose boss in the centre, finely and closely 
striate longitudinally and transversely with minute dark-brown 
stride. Spores orbicular, numerous; no spiral elaters detected. 

Hah, On rotten logs and on the earth, forming compact 
patches in shaded spots; wet woods, near Norsewood, County of 
Waipawa, 1885 : IF.C. 

Ohs, A species nearly allied to 0. macroampkigastra^ mihi 
[supra), but differing in its being unbraiiohed, with much less 
concave leaves, that are also largely plaited, and in its very 
much smaller and differently-formed white stipules, 

Stipules 0. 

11, 0. simplew, sp, nov. 

Plant small, sub-gregarious, simple and sparingly branched^ 
under 1 inch long, 3 lines broad, sub-obovate-linear, very light- 
green, of a soft texfcxu’e. Leaves below distant, narrow-oblong, 
obtuse, and nearly quite entire; the upper not crowded, linear- 
ovate, slightly and finely serrulate, more so at tips; dorsal 
small, scarcely half as long as the ventral, sub-elongate-quadrate, 
upper edge slightly curved, truncate at apices, margins entire; 
cells small, sub-orbicular; rootlets numerous, long, purple; 
stipules 0. 

Hah, On the ground, among other Hepaticm and mosses; 
banks of the Eiver Mangatawhaiiti, between Norsewood and 
Panneyerke, County of Waipawa; 1886 ; W,C, 
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Ohs» A curious little naked species, without stipules, and 
with margins nearly entire, and &erefore having affinity with 
G. tuhides, Hook. fil. and Taylor, another New Zealand species 
formerly discovered by myself; also pretty near to two pre¬ 
ceding species (in this paper), G. Iwte-virem and G, nitida, from 
the same forests. 

12. G» ramulosa, sp. nov. 

Plant creeping, prostrate, ascending, stem 1-1J inches long, 
4 lines broad, linear, obtuse, flattish, thickly rooting below on 
lower part of stem, much branched with several short branchlets 
at tops. Leaves numerous, and very closely set from base, 
somewhat inflated, spreading, stem-clasping, pale-green ; ventral 
ovate-oblong, acute and finely serrulate at tips; upper margin 
rounded, lower nearly straight, both margins entire and slightly 
recmwed; dorsal lobes similar, but much smaller, sharply 
acuminate at upper angle of tip ; cells orbicular, small; stipules 
0. Involucral long narrow acuminate and much laciniate- 
serrate. Fruit-stalk short, shorter than involucral leaves; 
capsule broadly ovate, red-brown, 

Hab. On bark of trees, among other Hepaticm and mosses, 
spreading in small patches, but apparently very local and scarce; 
forest between Norsewood and Danneverke, County of Waipawa; 
1883: FP.C, 

Obs» A species having some affinity with G, tuhides^ Hook, 
fil. and Taylor, and with G. simplex^ mihi (supra), from its not 
possessing stipules, and its nearly entire leaves. 

Genus 9. Psiloclada, Mitten. 

1, F, diffitata, sp» HOY, 

Plant minute, procumbent, very membranaceous. Stems 
1-2 inches long, very slender, pinnately branched, with fine 
rootlets at tips. Leaves pale-green, microscopical, rather close 
set, sub-quadrate in outline, patent, those on main branches 
much broader than their stems, B-4 lobed, the blade as long as 
or longer than the lobes, and appearing as if 6-7 nerved; lobes 
subulate, spreading, with the apparent ** nerves continued into 
them ; cells large, regular, oblong or sub-quadrate, extending to 
tips of lobes. Stipules similar, but much smaller and adpressed. 
Fruit, etc., not seen. 

Hab. Damp shady woods, among other Hepatzca and mosses, 
near Norsewood, County of Waipawa; 1885: FT.C. 

Obs. The cells of this little plant somewhat resemble those 
of Lepidozia patefntkdma, only they are more regularly disposed 
in lines among the apparent nerves.” Some of the long 
oapilla;^ branchlets have also the appearance of fine rootlets at 
their tips, as in some Lepidozia. The 4-lobed leaves, with their 
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dark and straiglit lines of “nerves,” bear a close resemblance 
to the back of a gloved hand. It is a beautiful Httle plant, 
having a strong resemblance in habit, form, and texture to the 
only other (known) species, P. clandestina^ Mitt.; but, from the 
absence of fruit, it is somewhat doubtful as to genus. ^ At pre¬ 
sent the plant is scarce, only two specimens having been 
detected ; from its minuteness, however, it is easily overlooked. 

Genus 13. Lepidozia, Nees. 

1, L. concinnai sp. nov. 

Plant largely and loosely tufted, branched, procumbent, 
overlapping, pale-green, 2-3-pinnate; branches 1-2 inches 
long, 4-6 lines wide, sub-oblong-lanceolate; branohlets 2-21- 
lines long, widely apart, alternate, decurved, the shorter ones 
broad and rounded, and the longer ones capillary at tips. 
Leaves many, closely set and sub-imbiicate on branchlets, more 
distant on main stems, patent, slightly incurved, sub-quadrate, 
8-4-fid; cells strongly defined and numerous, large in the 
centre at base of leaf. Stipules small, quadrate, 4-cleft to 
middle, patent; segments subulate, acute, spreading, sinus wide, 
round at base; cells of segments in 3-4 rows, very minute, dis¬ 
tinct, regular. 

Hab, On living trees, forming thick and largo patches ; 
wet forests near Norsewood, County of Waipawa, 1886 : WM. 

Ohs, An elegant species, allied to two of the known New 
Zealand ones, L. miorophylla^ and L. pmdnlinay Jjmi,, ; also to 
the following one, L. canoeUata, niihi; and also to L, cKorduU^ 
TayL, a species of the Ohonos Archipelago. The leaves in 
shape and in cell-areolss are somewhat like those of L. procera, 
Mitt., a Tasmanian species, but the plant is widely different. 

2. L. cancellataj sp. nov. 

Plant largely and loosely tufted, of a pleasing green; 
branches inches long, 3 line& broad, linear-lanceolate, rarely 
branched at base, sub-procumbent, loosely overlapping, bi-pin- 
nate ; branchlets numerous, alternate, rather closely set, short, 
1-14 lines long, veiy rarely again branched, tips sometimes 
capillary, aiid then exceedingly fine and reddish. Leaves large, 
aub-oblong-quadi’ate, 4-fid, cancellate, very close, incurved (pre¬ 
senting a sub-verticiilate appearance), those on the main stem 
more distant and very large; cells large ; segments very long, 
curved and spreading, subulate, acute, each with a single row of 
cells; sinus large, round. Stipules similar but smaller, distant, 
patent. 

; ; BdK On trees and logs, forming large and thick patches ; 
forests near Norsewood, County of’Waipawa, 1885 : W,0, 

Obs, A species very near the preceding {L, concinm, mihi), 
but differing^ m its more slender and simple branches; in its 
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shoi*ter and closer brancblets tliat are rarely capillary, and when 
so, finer than fine hair and coloured; in its larger leaves with 
larger open cells visible to the naked eye, and in their much 
longer segments which are also in single-celled rows throughout. 
A truly elegant plant: 

8. I/, suhverticillata, sp. nov. 

Plant small filiform procumbent spreading, closely adhering 
to rotten wood, much and irregularly branched; light-green. 
Main branches 2 inches long and more, sub-bi-pinnate, narrow, 
linear-oblong; branchlets short, alternate, tips occasionally but 
seldom capillary. Leaves highly cellular, close set, overlapping 
(having a ‘ sub-verticillate appearance), sub-oblong-quadrate, 
8- (sometimes 4-) fid; lamina very short, scarcely any; segments 
very long, articulate, incurved. Stipules similar, but smaller 
and more distant. Perianth terminal on short lateral branchlets 
(sometimes two close together), very large for the plant, 
cylindrical, 2 lines long, vertical, largely cihate at tips with 
6-9 long flexuous cilisB; cells large, narrow-oblong; involucral 
leaves large, cellular, sub-broadly-ovate, tips slightly laciniate. 

Mab, On rotten logs, forming small thick patches; in wet 
forests near Norsewood, County of Waipawa ; 1885: W,0. 

Ob$, A very neat little species’ of a pleasing green colour; 
its affinities are with L. capillaris, Ijmi. 

4. L. miniita, sp. nov. 

Plant minute, prostrate and creeping, wiry, irregularly 
branched, pale-green, with long white capillary pellucid radicles 
below. Main branches about 1 inch long, with many capillary 
branchlets J - f inch long. Leaves rather small, close set, and 
sub-imbricate, patent, quadrate, 4-dentate, lai’ger and more 
distant on the main branches; lamina large; teeth short, 
broadly-triangular, acute, incurved; cells small, sub-orbicular, 
distinct, much larger in the centre of leaf. Stipules minute, 
distant, similar to leaves but much smaller, 3-4-toothed. 
Perianth lateral, sub-sessile on main stems; involucral leaves 
rather large, oblong-ovate, slightly laciniate ; cells large. 

Hab, Among mosses and small Hepaticee, on decaying logs; 
wet woods near Norsewood, County of Waipawa; 1885 : W,Q, 

Ohs. A species having close affinity with L, Imifolia^ Lind, 

Genus 14. Mastigobryum, Nees. 

1. M. concmnatum^ sp. nov. 

Plant a pleasing light-green, densely and regularly tufted^ 
shortly creeping, imbricate; stems f-l-| inches long, dicho¬ 
tomous ; branches | inch long, linear, 1J fines wide, obtuse, 
divergent, sendmg down long scaly and hairy rootlets; young 
branches and rootlets highly cellular. Leaves close, distichous, 
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spreading, imbricate at base, flat, falcate, sub-ovate-oblong, 
truncate, 8-toothed ; teeth acute ; dorsal margin curved, ventral 
straight; cells orbicular, snaall and distinct at apex, larger and 
very compact at base *, young leaves with compact sub-quadrate 
cells. Stipules rather large, free, sub-quadrate, usually 6- (some¬ 
times 4- and 8-) toothed; teeth small, blunt; cells smaller than 
in leaves and more distinct (very much like those of M. novin- 
zealandicCi Mitt.). Fruit not seen. 

Hab. Forests near Norsewood, closely overlying mosses (par¬ 
ticularly tufts of Lmicohryum candUwn, and killing them) ; 
1885: W.C. 

Ohs. k very pretty species, having affinity with M. tay- 
lojianii'in^ Mitt., and M. ynonilinm^m^ Nees. 

2. M delicatulum, sp, nov. 

Plant small, procumbent, creeping ; stems inches 

long, less (with leaves) than | line wide, dichotomous, having a 
jointed appearance. Leaves minute, pinnate, pale-green, some¬ 
what thicMsh and opaque, free, rarely laxly imbricate, slightly 
convex, obliquely oblong-quadrate, sub-falcate, spreading, trun¬ 
cate at tips and coarsely 8-dentate, dorsal margin arched, ventral 
straight; cells minute, annular, distinct in parallel lines alike 
throughout (much as in M. novm-zealandim). Stipules free, 
small, very membranaceous, light-reddishrbrown, sub-quadrate, 
3-5-fid; segments straight or slightly curved ; cells large* 
FlagellsB few and short. Fruit not seen. 

. Hah. On trunks of tree-ferns, shaded wet woods near Norse¬ 
wood, County of Waipawa ; 1885 : T'f.C. 

Ohs.—k peculiar finely-cut soft and delicate-looking plant, 
forming close and thickish patches through continuously over¬ 
growing ; haying pretty close affinity with M. iaylorianitm^ but 
differing in its fr^ee leaves with orbicular separate ceils that are 
alike throughout, and in its quadrate laciniate membranaceous 
stipules. I have not yet found it in fruit; and for a long time 
I had supposed it might prove to be a species of Lo2)hocoUa^ 
owing to its being barren and my not meeting with a single 
imbricating branchlet. 

8* M. quctdratunii sp. nov. 

Plant small, tufted, sub-erect; stems f -1 inch long, once 
forked, and loosely dichotomously branched; grass-green. 
Leaves close, laxly imbricate at bases, pinnate, falcate, sub¬ 
oblong-quadrate, broadest at base, lateral margins slightly 
uneven or sub-sinuate-dentate, the upper one much arched, the 
lower straight, short, tip truncate and 8-dentate; teeth large, 
acute, cellular; cells small, orbicular, larger and oblong-orbi- 
cular in centre of leaf. Stipules free, large, quadrate, emar- 
gmatoi toothed on three sides but most so at top, reddish* 
tipped. Flagelte numerotis, slender, short* 
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Hab. Among mosses, etc., on prostrate rotten trunks, damp 
woods near Norsewood, County of Waipawa; 1885 : W.C. 

. Obs. A species having pretty close affinity with the two 
preceding, and presenting a similar appearance ; but widely 
differing in foi'm. of stipules, etc. 

4. M.fiigaa), sip. HOY. 

Plant small, 1-2 inches long; stems procumbent and sub¬ 
erect, straggling, much branched ; bi’anches rather distant, long, 
filiform, few-leaved, naked below. Leaves alternate, obliquely 
oblong, broadest at base, amplexicaul, ^^^th of an inch long, 
entire, tip broad, very obtuse (sometimes slightly retuse and 
sub-sinuate), upper margin much arched and very slightly im¬ 
bricating towards base, the lower straight; pale-green ; very 
fugacious. Ceils small, orbicular, with a central longitudinal 
band of larger ones, increasing in size £i*om apex to near base. 
Stipules very minute, free, sub-palmate, 4-lacmiate ; nearly all 
laciniae subulate and highly cellular. 

Hab. On bark of living trees, among other small Repaticm; 
wet woods near Norsewood, County of Waipawa; 1885 : W.C. 

Obs. A small wiry-looking species, having affinity with 
iff. comemniy Lind., a Cape of Good Hope species, and also 
approaching M. anstrale, Lind., a Fijian species. It has 
rather a ragged look, especially when compared living with the 
three foregoing New Zealand species ; mainly through the easy 
falling-off of its leaves, which happens with the most careful 
handling, probably owing to their excessive thinness from the 
large cells at their bases. 

5. M. simUis, sp. nov. 

Small, stems about 1 inch long, dichotomous; branchlets 
short, divergent. Leaves pale-green, somewhat distant, rarely 
overlapping at base, flat, spreading, obliquely ohlong-quadrate, 
3- (sometimes 2-) dentate, teeth short, obtuse; dorsal margin 
much arched, broad and rounded at base, irregularly sinuate 
towards apex; ventral margin slightly irregularly sinuate; cells 
small, confused, with a hand of larger ones running from base 
towards apex within the ventral margin. Stipules free, small, 
sub-quadrate, 4-fid, largely cellular; segments very long and 
capillary. 

Hab. Forests near Norsewood, County of Waipawa; among 
other small Hepaticce ; 1885; W.C. 

Obs. A species having close affinity with M. taylorianunh 
• Mitt., but differing in its leaves being distant and much broader 
at their bases, with sub-sinuate niargins, and obtuse and short 
apical teeth, and also in its stipules being sub-quadrate and 
largely laciniate, with long cellular capillary segments. Only a 
: few broken specimens were found, mixed among other Hepatim^ 
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Genus 24. Fossombronia, Raddi. 

1. F, rosulata^ sp. nov. 

Plant vei’y small, gregarious, creeping at roots, and forming 
minute mounds, rising in little separate erect rosulate heads 
very close together, l|-2 lines high, and about the same in 
diameter ; stem 0 ; rootlets numerous, purple, matted. Leaves 
compact, semi-orbicular, sessile, much waved and crumpled, sub- 
papillose, margins entire, yellowish-green ; cells large, broadly- 
oblong. Perianth very similar, but miich smaller, margins 
slightly and distantly crenate ; marginal cells minute, orbicular. 
Fruit-stalk stout, erect, 5 lines long. Capsule globular, rather 
large, reddish-brown, minutely reticulately veined, and sub- 
papillose on the outside, bursting very irregularly. 

Hah. Among other Hepaticm and mosses on damp, shaded, 
clayey cuttings; sides of highway, near the bridge over the 
'River Mangatawhainui, Seventy-mile Bush, County of Waipawa; 
1880-85: W.C. 

Ohs, A very minute plant, nearly allied to the other two 
published New Zealand species, F. pxmlla^ Nees, and F. mtes- 
tinalUf Tayl.; and also, though more distinctly, to F, nifpi- 
catiUSi mihi {infra). It has been long known to me in a barren 
state, and although often sought in a fruitful one, has only 
during the summer of 1884-85 been detected bearing fruit, 

2, F. nigricaulis, sp. nov. 

Plant procumbent, creeping, 1-"1-| inches long, lineaivobtuse, 
largest specimens 8-4 lines- broad at top, shortly branched, 
branches and tips ascending. Stems stout, dark-brownish-blaok, 
densely clothed below with thickish dark-red roots. Leaves 
pale-gi*een, thin, siib-papillose, broadly oblong, somewhat sub¬ 
quadrate at apices, much waved and crumpled, those below 
a little apart and very decurrent on upper side of stem, giving it 
a sub-pinnatifid appearance, those at tips crowded, margins 
thin, entire ; cells large, oblong. Invohicral similar but smaller, 
extending (rosulate) around stem and base of huit-stalk; cells 
very large. Fruit-stalk 4-6 lines long; capsule globular, 
reddish-brown, bursting irregularly; sometimes two together, -or 
near each other on top of stem. 

Hab, Clifiy sides of road, near the River Mangatawhainui, 
Norsewood, County of Waipawa ; 1884-85; W.C. 

Genus 25. Noteroclada, Taylor, 

i. (?) N. lacmosayBig. no'V. 

Plant prostrate, appressed, spreading, branched; rootlets 
small, many, clpseiy adhering to the soil; branches 1-2 inches 
long, 8-10 lines broad, pinnatifid, midrib stout but obscure sub- 
isucoulent, brittle, glabrous; colour a pleasing dark grass-green. 
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Lobes large, 4-5 lines long, 2-8 lines wide, nerveless, not ex¬ 
tending to midrib, very close and sub-imbricate, sub-orbicular 
and broadly elliptic, thin, transparent, finely papillose, studded 
with pale yellow dots, most so on basal margins ; margins 
entire; the large apical portion of the lobe smooth, fiat, and 
spreading laterally,* the basal portion concave with margins 
raised above midrib, sub-erect, and transversely corrugated 
almost regularly, thickened and recuiwed, and having a deeply 
lacunose appearance; in each posterior axil of those lower cavi¬ 
ties on the upper surface is a small cluster of reddish-tipped 
antheiidia (immature) with green paraphyses intermixed. Cells 
of lobes numerous, large, irregular sizes, sub-quadrangular. 

Hah, Scattered in small patches on wet shaded banks, 
sides of streams and watercourses, among other Hepatlea; low 
woods, Seventy-mile Bush, County of Waipawa, 1880-85 : IF.C. 

Ohs, This is a very striking plant, resembling no other 
known to me among all our numerous endemic plants of this 
order. Its large size, remarkable fi’esh and regular semi-ribbed 
appearance, and dark colour, arrests the eye at once. It has 
caused me “ a world of trouble,” extending over several years, 
in my endeavouring to obtain it in fruit; hitherto, however, I 
have failed, although I have diligently visited its marked habitats 
at all seasons of the year, save mid-winter, when I suspect it 
bears fruit. Not having detected it in fruit, I am not certain of 
its proper genus; but of all the known genera of Hepaticm this 
plant is more closely allied to Noterodada, in which I have pro¬ 
visionally placed it; also, though more distantly, to Fossoni^ 
hronia, a cognate geims ; from- which genus, however, its round 
leaves or lobes exclude it. It is by no means ]Dkiitiful, only 
occurring here and there and at distant spots in single small 
patches, but always ]3resenting a uniform healthy, strong, 
flourishing appearance. Having sought it so long and so fre¬ 
quently in the fruiting state, without success, I now make it 
known in its barren form. 

Genus 26. Petalophyllum, Gottsche. 

1. P. macrocah/ic, 

Plant gregaiious, minute, 2-3 lines diameter, 1-2 lines high; 
stem stout, very short scarcely any, dark-red-blaok, with many 
fine short red spreading rootlets. Leaves few, sub-rotmid, 
waved and crumpled, margins entire ; cells large, sub-quadrate. 
Perianth large, sub-campanulate, erect, 2 lines long, lines 
broad, whitish, margin entire. Fruit-stalk 12-14 lines long, 
slender, capsule globular, brown, splitting irregularly into four 
divisions, each sub-cimeate, obtuse, 2-B lobed. 

Hah, Among mosses and small frondose Repatimy danap 
sides perpendicular cuttings on the roadside, Norsewood, Oounly 
of Waipawa; 1885 : W,C* 
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Ohs. A very minute plant, wholly hidden but for its large 
erect inflated whitish perianth. 

Genus 27. Zoopsis, Hook. fil. and Tayl. 

1. Z. f agelliforme, sp. nov. 

Plant slender, prostrate, glabrous, glistening, light-green; 
f inches long, ^\jth of an inch broad, much and dichoto- 
mously branched; main branches linear-lanceolate, flexuous, 
composed of two rows of cells on each side of the central cord, 
tips flagellate; sides sinuate with sub-rotund or knobbed pro¬ 
jections of large blunt cells, sub 3, or so, together, alternate and 
at almost regtilar distances, with smaller cells intervening, and a 
few scattered short and simple rootlets beneath peeping. Invo- 
lucral scales long, irregular, lanceolate. Perianth large, lateral, 
pedicelled, highly cellular, almost cancellate, much laoiniate ; 
lacinise long, each composed of two rows of large orbicular cells; 
also some of a single row of oblong cells ; pedicel thick. Fruit- 
stalk 2 lines long, septate, cellules large and full of scattered 
dark dots; capsule light brown,oblong; valves oblong-lanceolate, 
obtuse, excessively reticulated with dark veins, the longitudinal 
ones thick and wavy. 

Hab, Among other Hepatica on decaying logs ; wet forests, 
Norsewood, County of Waipawa; 1886; (Same localities; 

October, 1885: W.C. 

: Ohs, A species having pretty close ajffinity with the only 
other known (published) species of this genus, argentmy 
Hook. fil. and Tayl, but difiering &om that species;in its larger 
size yet narrower; in being much branched, with flagellate tips 
in shape, and in colour, and in the number, forna, and position 
of its cells. A truly elegant object under a misroscope. 

2. (?) Z. lobiilata, sp. nov. 

Plant minute, tuffced, glabrous, stems brownish, creeping, 
8-4 lines long, dichotomous, sub-bipinnatifld; branchlets or 
lobes sub-erect, linear, almost filiform, about 1 line high, 
emarginate, margins entire ; cells sub-orbicular, apparently 2-3 
nerved; light-green. Perianth lateral near base, short, laoiniate, 
thickish, opaque, brownish-red, Calyptra sessile, sub-obovate, 
very membranaceous, reticulate, bearing, a small reddish cellular 
boss or umbo on the top, which is persistent. Capsule shoiiily 
pedicelled, oblong, on a short, thickened, linear-oblong (or 
apophysate) stem, striate, bursting at tip, mouth conniving. 
Spores green, orbicular, trilobed. Elaters long, pointed and 
spiral, remaining fixed in an irregularly pencilled mass at 
mouth. 

Hah. On denuded rotten logs, in large continuous patches ; 
shaded wet forests, near Norsewood, County of Waipawa; 1885: 

w^c. - ■ 
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Ohs, It is with some doubt that I place this new, curious, 
and interesting little plant under Zoopsis, as it possesses some 
only of its characters. Sii* J. D. Hooker had only seen “imma¬ 
ture fruit’' of the one species on which he established that 
genus. This plant, however, is very distinct from that one, and 
also from Z, flagelliforme, mihi {stipra), and may yet become the 
type of another genus. 

Genus 30. Symphyogyna, Mont, and Nees. 

1. S', hrevicatilis, sp. nov. 

Plant epiphytical, closely gregarious, pendulous and imbri¬ 
cated in growth, rhizome creeping, rough, spongy, light-brown, 
villous. Frond light grass-green, glabrous, mostly simple, 
linear-oblong, about ^ inch long, 1-2 lines wide, sometimes but 
rarely forked, much waved, margins entii*e, tips retuse, broad at 
base and shortly decurrent or truncate, midrib thick; stipe very 
short, with fine red hairy rootlets at base ; cells large, of various 
sizes, sub-quadrate. Involucre central, sometimes 2-3 on a 
single frond, and when the frond is forked not at the forking, 
small, deeply laciniate, lacinisB very narrow, Oalyptra long, 
tubular, sub-clavate, striate, rather loose and sub-plaited, lips 
entire, bearing a few scattered reddish pistilhdia. Fruit-stalk 
short, often two very near each other. Capsule 1 line long, 
cylindric, obtuse, finely striate, purple-black; spores circular, dark 
purple-brown ; elaters very numerous, long, bi-spiral, flexuous. 

Hah, Clothing the stem of a fern tree {Dicksonia squarrosa), 
in a deep-shaded forest near Norsewood, County of Waipawa; 
1884-85: W.O. 

Ohs. A species near to S. sx(h-dmplem^ Mitten, and to B. dm- 
plexy Colenso, (“ Trans, N.Z. Inst.,” vol. xvi., p. 352,) especially 
in its barren fronds, but very distinct in its characters. 

Genus 82. Aneura, Dumort, 

1. A. nmscoides, Bp. nov. 

Plant light-green, in dense, small-moss-like effigurate sub- 
circular patches, 5-6 inches diameter; excessively compact and 
uniform. Fronds minute, erect, sub 4 inch high, simple, rarely 
forked, compressed, linear-cuneate, under \ line wide, broadest 
at tip, margins sinuate, and very shortly and sparingly lobed 
or knobbed; tip 1-2 notched, or truncate; green above at apex* 
white below at base. 

Hah. Sides of wet cliffs, and closely adhering to them; 
Biver Mangatawhainui, near Norsewood, County of Waipawa; 
October, 1884: W.C. 

Ohs. This little plant wears a most peculiar appearance, 
more like ai thick patch of densely growing Conferva^ or a piece 
of green plush cloth! Although presenting such a close rigid 
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aspect, and when gathered with unbroken base it adheres closely 
together, yet on the basis being cut it falls directly into separate 
fibrils or fronds. Growing with it and scattered among it, and 
just as closely compacted and regular in height, is another 
small Hepatica, Gymnomitrimi orblculata^ milii (supra), 

2. A, peUucida, sp. nov. 

Plant low, creeping, forming large, compact, small-moss-like 
patches on branches of living trees, densely imbricate, regular 
in height and in general appearance, 3~4 lines high, bi-tri- 
pinnatifid, rather thickish, succulent, very fragile, bright emerald- 
green, shining; main branches coi^cealed, hat, broad, adhering 
strongly by many minute rootlets; branchlets opposite, sub- 
ereot, sub-palmate, many lobed; lobes short, broadly linear, 
entire, obtuse and emarginate, the broadest minutely crenulate 
at tip, sub-pellucid; cells large, sub-orbicular, very close, 
apparently disposed in a double layer and beaded. Oalyptra 
cylindrical, U lines long, white, transparent, rugose; cells 
large and oblong, also having a beaded appearance. Seta very 
slender, weak, hyaline, shining, inch long. Capsule, valves 
linear, acute, spreading, finely striate longitudinally; pencils of 
elaters at tips patent with a sub-rigid appearance, bi-spiral, 
aoicular at tips. 

Hab, On branches of living trees; wet shady woods, near 
Norsewopd, County of Waipawa; 1876-1885 : W,C. 

Obs, A small, low, spreading, mossy-looldng plant of a lively 
green colour, not unfrequently met with on the branches of the 
smaller forest trees with smooth bark, (as Melicytusy the larger 
species oi Cop^vsma, Weinmannutr in wet shaded woods, 
but rarely ever found in fruit. Indeed, I never detected any 
fruiting specimens until this autumn (April, 1885). It is 
altogether a charming object under a miscroscope from its trans¬ 
parency, the apparent regularity of its growth, in the length, 
height, and direction of its minute fronds, (all, too, severally 
more or less irregular,) is very remarkable. It has close 
natoal affinity with the following species, A, erkpa, 

8. A, crUjm^ sp. nov. 

Plant prostrate, spreading in effuse dense patches, 4-5 inches 
lon^; 2-8 pinnatifid, closely imbricate, dark-green. Fronds or 
lobes about J inch high, sub-erect, ascending, much cut and 
irregularly laciniate; oalyptra white, sub-clavate, tuberoled, 
erect and curved, 2 lines long, rising above the plant, and so 
presenting a novel appearance ; fruit-stalk very slender; capsule 
rather long, linear-oblong; valves narrow, bearing elaters largely 
at their tips. 

Hah, On rotten logs, shaded and damp spots, base of high 
cliffs, banks of Biver Mang$.tawhamui, near Norsewood, County 
of Waipawa; Gotober, 1884 j >f.C. 



CoLENSO. — Description of new Cryptogamic Plants^ 253 

4. A* epibrya, sp. nov. 

Plant tliickish, brittle, softisli, light-green, mostly composed 
of single irregular-shaped sub-erect fronds, that are sometimes 
forked and slightly branched or lobed, and sometimes over¬ 
lapping, l-lj iuch'es long, 3-4 lines wide, broken below, arising 
from a decaying base. Fronds sub-solitary, linear-oblong, 
expanded and rounded at tips, waved, rumpled, and incurved, 
margins entire, thin, slightly and irregularly crenulate, usually 
more so at tips ; semi-transparent when fresh, largely so when 
dried, with short, yellow, silky hyaline rootlets below, by which 
it adheres strongly to its supporting moss; cells obscure. 
Calyptra stout, erect, 8-|-. lines long, green, bristly and rough, with 
short patent hairs. 

Hub, Epiphytical on Hypnum aciculare, dry shaded decli¬ 
vities, Fagiis forests near Norsewood, County of Waipawa; 
1883-85: TF.O. 

Ohs, A peculiar species, confined (as far as I have observed) 
to this one species of large, erect and very dry moss, which it 
sometimes Kdls ; its fronds are of vigorous growth, but are 
almost invariably rotten at their bases. In its strange habitat 
(for a plant of this genus that delights in low, wet and shaded 
localities,) it is plentiful, though always scattered, from its so 
early decaying at base. It is allied to A, Mfiora, CoL," which 
species is also epiphytical on living moss {Hookeria), but that 
moss is only found in wet, dark shaded localities, and is also 
sub-succulent. 

5. A, marginata, sp. nov. 

Plant small; main stems creeping, prostrate, dark red- 
brown; branches generally simple, sometimes forked, erect, 
densely tufted, 3-4 lines ingh, linear, sub-clavate, occasionally 
somewhat palmate, margined; margins entire, sometimes (but 
rarely) slightly denticulate and sub-lobed, tips emarginate ; 
succulent, sub-rigid ; green. Cells large, sub-orbicular, sparsely 
beaded, those of margin small and very regular. Fruit single at 
base of lobe below. Calyptra cylindrical, erect, lines long, 
sparingly tubercled below, more so above, and crowned with a 
boss of tubercles; tubercles red, obtuse, cellular. Capsule 
oblong, dark-blue. 

Bab. On rotten logs in low wet woods, forming close and 
large patches; forests neai’ Norsewood, County of Waipawa ; 
1885: ir.C. 

6. A. sp. nov. 

Plant minute, creeping, imbricate, reclinate, densely tufted, 
crisp and brittle, of irregular growth; yellowish-white. Base 
stems, or main branch of frond, broad, flat, strongly adhering, 

* Vide Traus. N,2, Just.,*’ vol, xvii., p. 262. 
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glisteinng, having a varnished appearance; branches very short, 
broad, irregular, sub-flabellate, laciniate and deeply: lole.d ; lobes 
about 1 line long, sub-erect, secund, linear, entire, so|netimes 
slightly sub-denticulate, spreading; tips obtuse. Oellp rather 
large, oblong, numerously beaded. Fruit-stalk lateral sinus 
of lobes, single, sometimes 2-4 on a branohlet; involuor^l scales 
2-4, small, &oad, acute and spreading. Oalyptra ^hite,'slender, 
1 line long, very sparsely tubercled throughout; tubercles yery 
fine almost hairs, white. Capsule very narrow, linear-oblong, 
slender. 1 

Hah, In low wet woods near Norsewood, County of Wai- 
pawa; 1886: W,C, On rotten logs forming large yello'? 
patches, adhering very strongly as if gummed on; difficult to^ 
separate even when long steeped in water. 

Ohs, A species similar to the preceding, A, marginata, but 
differing in colour, habit of growth, not being margined, cells 
oblong and confused; calyptra white, moi*e slender, and not 
coarsely and red tubercled; and the main stems broad, flat, 
and glassy. 

7. A, 'pvmtata^ sp. nov. 

Frond small, greenish-white, thickish, sub-erect, 3-6 lines 
high, effuse, usually somewhat broadly palmate, spreading, 
much branched and lobed; branches very short, sub-pinnatifid 
or lobed, retuse, irregular; cells oblong, large. ' Oalyptra erect, 

1 line long, cylindrical, sub-clavate, contracted at mouth, white, 
smooth, cellular, sub-transparent; cells linear-oblong, minutely 
beaded with round dark dots. Fruit-stalk slender, ^ inch long, 
hyaline, transversely septate. Capsule rather small, oblong, 
dark purple-brown, finely striate, closely and minutely trans¬ 
versely barred or dotted with black, valves obtuse, margined; 
elaters long, bi-spiral with acute tips ; spores circular. 

Hah, Among other Hepatim on rotten logs, forming thick 
little patches, wet woods near Norsewood, County of Waipawa; 
1886: W,C. 


Genus 39, AntEoceros, Micheli. 

1. A, granulata^ sp, nov. 

Plant prostrate, spreading in effuse patches, 6-6 inches long, 
closely adhering by its numerous fine hair-like rootlets, densely 
imbricate, light-green, and covered with masses of fine sparkling 
granules, as if frosted (or like soredia in some species of 
Parmelia ); lobes at first very small and irregtdar, large and 
concave in age, with rounded crenulate margins. Calyptra 
conical, thick and sub-globose at base, and slightly tubercled; 
peduncle inch long, erect, green; capsule % inch long, 
dehiscing to base at one side only, brown; valves flexuous, broad 
and flat; columella very slender. 
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Rab, Ob rotten logs, growing with Aneura cnspa {ante), 
shady bases of cliffs, Eiver Mangatawhainui, near Norsewood, 
County of Waipawa; November, 1884: W,C. 

Ohs, Before fruiting the fi*onds are very soft, and are then 
easily mistaken for some other allied firondose genus of Hepatim, 

2. A, membranaceiis, sp. nov. 

Plant prostrate, spreading in small irregular patches, sub¬ 
imbricate, green. Lobes variously shaped, mostly obovate- 
oblong, 4-8 lines long, sub-pinnatifid; lobules rounded very 
much and finely cut (sub-laciniate-fimbriate), very thin, 
abounding in. reticulate cells under a lens. Calyptra conical, 
roughish, green below, brownish at tip, 3 lines long; peduncle 
slender, green, 6-8 lines long; capsule about ^ inch long, very 
slender, light-brown, diverging at tips ; valves sepai’ate to base; 
columella very filiform, flexuous; spores orbicular, muricated; 
elaters flexuous, bi-spiral. 

Hah, On logs in wet dark woods, near Norsewood, County 
of Waipawa, growing underneath large Anmm, &c,; November, 
1884: TF.a 

Ohs, A ” species remarkable for the smallness of its fronds, 
and the number of its fruit-stalks, the fine hair-like slenderness 
of its receptacle, and the light-red colour of its capsule, 

8. sp. nov. 

Plant very small, densely gregarious in effuse patches of 3-4 
inches, erect, glabrous. Fronds 8-4 lines high, 2-2J lines wide 
at top, broadly cuneate and sub-fan-shaped, lobed, laciniate; 
upper margin crenulate and crisped, thickish, succulent, pel¬ 
lucid; apical portion light-green ; pale below, covered with 
scattered minute green specks, and a few small white rootlets 
near the base; cells large. Calyptrse 1-2-8 on a frond, rising 
from the centre, cylindrical, 2 lines long, bulbous at base, 
smooth, entire at margins; capsule 8-4 lines long, slender, 
green; tips black. Gemmse scattered in substance of frond, in 
rather large dark coloxu’ed elliptic bodies. 

Hab, Among mosses mi HepaticiB, bases, wet sides of steep 
clayey cuttings, public roads; Seventy-mile Bush, County of 
Waipawa, 1885 : W.C, 

Ohs. A species having some affinity with A, muscoides, mihi 
Trans. N.Z Inst.,” vol. xvi., p. 861), but smaller, with fewer 
and very much shorter capsules, etc. 

** Qui quo destinavit vult, unam sequatur viam, non per 
multas vagetur.—Non he istud, sed errare est.” (Seneca, JSpisr. 
xlv.) 
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Art. XLIY.— A Description of some newly-ducovered and rare 
Indigenous Plants: being a further Contribution towards the 
making known the Botany of New Zealand. Uy W. Colenso, 
F.L.S., etc. 

[Mead before the Hawke's Bay Philosophical Institute^ lith December^ 1885.] 
Class I. Dicotyledons. 

Order I.- EANUNCULACE^. 

Genus 3. Ranunculus, Linn. 

1.. R, Q'uahinicus, sp. nov. 

Erect, stout, 2 feet High, paniculately branched, many flowered, 
thickly pilosely-villous,.light-green with a yellowish tinge; hairs 
mostly short, pale reddish-brown. Leaves orbicular, 
inches broad, coriaceous, upper surface slightly hairy, with long 
strigillose hairs; under surface much more hairy, the hairs 
shorter, and springing singly from pits or minute depressions in 
the lamina, but long and thick on the veins; 10-12 ribbed, ribs 
extending to margin, stout, prominent below; much reticulately 
veined; margins crenately-serrate (usually 1 broad crenature 
and 1 smaller and more acute one), each with a small dark- 
brown raised point or knob at the apex end of a vein ; sparingly 
sub-lobed, lobes 3-4 lines deep and over-lapping; edges thickly 
ciliate; sinus broad diverging; petiole stout, 4-5 inches long, 
8 lines wide, hairy like mider-surface of leaf, sheathing at base 
with a pair of broad membranous stipules. . Peduncle stout, 2 
lines wide, cylindrical, fistular, with a whorl of three cauline 
linear-lanceolate sessile bracts, l-l* inches long, 4 lines wide, 
3-nerved, thickish, with a few scattered hairs on the upper 
surface, margins entire and much ciliate; pedicels 4, sub- 
fasciculate, each 4 inches long, sub-angular, bi-bracteolate about 
the middle; bracts sessile, linear, 8-9 lines long, diverging, 
Flowers bright glossy yellow (rather pale, not dark) on the face, 
paler and dull, with a tinge of green, on the back; 
inches diameter. Sepals 5 (similar in colour to the petals on 
the back), broadly ovate, inch long, very concave, hairy, 
strongly and coarsely veined, almost ribbed; 3 principal veins 
at base soon branching into 8-9 longitudinal ones; tip thickened 
obtuse emarginate green; margins very thin and largely 
ciliate. Petals (always) 5, large, broadly oimeate, with scarcely 
any claw; 7 lines wide at top and about 8 lines long, spreading, 
wavy, margins reflexed, emarginate, obsoletely nerved (nerves 
prominent in dried specimens), with one broad stout glandular 
depression having a ridged margin close to base. Anthers very 

* The numbers in this paper attached to both Orders and genera, are 
those of the ** Handbook of the Hew 2iealand Flora,” 
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numei'ons, rather small, elliptic, obtuse, '\vith a minute connec¬ 
tive ; stamens somewhat olavate, or with the anther sub- 
spathulate. Heads small, broadly ovate ; receptacle elongated, 
glabrous, finely papillose. Acheues (immature) long, narrow, 
subulate, erect, slightly hairy below; style scarcely recurved, 
glabrous ; tip (stigma) minutely pencilled. 

Hah. On spurs of the east slopes of the Euahine mountain 
range, County of Waipawa ; November, 1885 : Mr. H, Rill, 

Ohs. A fine and striking species, but closely allied to R, 
insigiiis, Hook. fil. ; diftering, however, in its smaller size; 
orbicular strigillose leaves; larger, ribbed, and ciliated sepals ; 
fewer, deeply emarginate, broader and rumpled petals ; and 
especially in their possessing but a sini/le glandular depression— 
E. insiynis Inlying more (2, “Flora N.Z. 3,* “Handbook” 
ditto); on which grave charactenstic stress is also laid—and 
also in the form and construction of the anthers. It is, however, 
worthy of note, that R. insignis is a denizen of the higher summits 
of this mountain range (where it was originally discovered by 
me), while this plant is found on the lower spurs of the same 
range. 

Oeber VI. OAEYOPHYLLE^. 

Genus 2. Stellaria, Linn. 

1. S, oligosperma, sp. nov. 

A slender prostrate rambling flaccid creeping and glabrous 
herb, 1 foot or more long, growing in pretty large entangled 
patches of many feet, rooting from its nodes. Leaves few, 
distant, opposite in pairs, very thin, light-green, orbicular, 2-2^ 
lines diameter, with intra-marginal parallel vein, apiculate, 
petioles slender, longer than leaves, with a few weak hairs. 
Peduncles axillary, much longer than leaves, patent, two- 
flowered", pedicels 4-6 lines long, unequal in length though 
springing from the same base, erect and divergent at right angles 
with a pair of bracts at their base, and another pair below the 
middle of the longer pedicel; bracts ovate-acuminate, soarious 
with a dark central line. Flowers If lines diameter; sepals 5, 
ovate-acuminate, 1-nerved with white scarious margins ; petals 5 
divided to base, each lobe linear*-spathulate; stamens usually 9; 
styles 3, large, flexuous; capsule tmce the length of sepals, 
very membranous, white, (j-valved nearly to base, valves reflexed; 
seeds few and large, usually 6, sometimes fe’wer, orbicular, 
turgid, with a notch, bright cinnamon-coloured when first ripe, 
becoming dark-brown with age, finely and regularly marked 
somewhat coucentiicaliy, not pithed. 

Can tliis “ S ” be an overlooked “printer’s error ” ? as two only are 
shown in the admirable plate in “ Flora - Novae ISelandi«e,” and also twice 
repeated in the description; ' 

IT ■■ 
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Bab. In shaded forests, near Norsewood, County of Wai- 
pawa; 1888-85 : TF.C. 

Obs. A species having pretty close affinity with parviflora, 
Banks and Sol., which it resembles in habit, but difleriug in 
several particulars, 

Ordee XVII, STACKHOUSIIS^. 

Genus 1. Stackhousia, Snaith, 

1. S. miflora, sp. nov. 

Plant small, glabrous; stems creeping underground; branch- 
lets numerous, slender, sub-angular, erect, loosely branched, 
light-green, with reddish striate lines, 1-2 inches high; leaves 
small, few, distant, 6-10 on a main branch, linear-obovate and 
broadiy-lanceolate, 1|-2| lines long, acute and sub-apiculate, 
thickish, nerveless, green with reddish margins, sub-petiolate with 
minute stipelia. Flowers terminal, solitary, conspicuous, rather 
large for the plant, peduncled with one small foliaceous bract at 
base; calyx lobes adpressed, deltoid, serrulate and very acute ; 
corolla 2~2-J- lines long, yellowish-brown, speckled and striped 
with red (as also the calyx), tube united nearly to base, lobes 
more dusky and dark spotted, linear-lanceolate, acute, 1 line 
long, spreading, sub-revolute; anthers glabrous, oblong, sub¬ 
acute, cordate, orange; stigma trifid ; cocci (immature) 3. 

Bab, On open spots, banks of the Eiver Mauawatu, County 
of Waipawa ; November, 1884 : Mr. Henry Hill, 

Ohs, A species allied to S, rninma, Hook, fih, our only 
known New Zealand species, but differing from it in its flowers 
being always solitary, its adpressed calyx with serrulate lobes, and 
its glabrous anthers. It is also closely allied to S, pulvinaris, 
MuelL, (judging from Bentlmm’s description of that species in 
his “ Flora Australiensis,”) an Australian and Tasmanian plant 
of nearly the same size and habit; which species, however, has 
crowded leaves almost concealing the flowers, obtuse lobes to 
the corolla, and small obtuse bracts. 

Order XVIII. EHAMNEiE. 

Genus 1, Pomaderris, LabilL 
1. Parneena, sp. nov. 

Shrub 2-3 feet high, bushy, diffused, niuch branched, very 
leafy ; stems and branches dark-red-brown; branchlets thickly 
hirsute-pxxhescent with patent grey hairs. Leaves numerous, 
close set, thickish, patent, sub-deeiiwed, 2-8 lines long, linear, 
obtuse, wholly revolute laterally to midrib; margins entire, 
meeting, of a pleasing grass-green colour above, and very sca- 
brid (sub-mdrioate) with white scattered hairs; petioles pube¬ 
scent, nearly 1 line long, and very strikiirg from their white 
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colour with a yellowish tinge; stipules two or more, half the 
length of leaves, subulate, erect, grey. Flowers very numerous 
at tops of branches, in small axillary cymose'panicles of 6-8 
flowers, twice the length of leaves; pedicels about 1 line long, 
each with two scarious brown bracteoles at base. Petals 0. 
Calyx large, spreading, rotate, white, petaloid, 2 lines diameter, 
pubescent on outside (with pedicels and peduncle), lobes broadly 
ovate, reflexed, with a central ridge the wdiole length above, 
margins incurved, apices sub-acute, thickened ; stamens spread¬ 
ing and inclined, a little longer than the-style, brown ; anthers 
oblong, obtuse, liglit-brown; style very short, fuscous, 3- (some¬ 
times 2-) branched ; branches long, spreading, clavate ; stigma 
large, globular, papillose, dark-brown, ovary half exserted, sub- 
conico-rotund, thickly villous with long, whitish, shining hairs ; 
cocci 3, narrow elliptic, obtuse, concave. 

Hab. Growing with Leptospermum, on dry, open, hilly 
grounds, back of Poverty Bay ; 1885 : Mr. BT. Hill, 

Obs. A species certainly very new to the common northern 
New Zealand species (P. phylidfolia^ Lodd.), but differing from 
it in several characters, the most striking being its bright-green 
foliage, (which colour it also retains in drying,) and its longer 
panicles of much larger flowers, that are spreading, very white, 
and conspicuous; an entirely different looking plant from its 
northern congener. 

Order XXVII. HALORAGE.E. 

Genus 1, Haloragis, Forst. 

1, /i. sp. nov. 

Plant very small, glabrous, wiry, prostrate and creeping, 
rooting at nodes; root-stock and rootlets glabrous; branches 
ascending, 1-2 inches high, few (4-6) leaved. Leaves opposite, 
sub-orbicular and orbicular-ovate, not cordate, apiculate, about 
1 Ime long (sometimes, but rarely, lines), creuate or ineiso- 
serrate with minute coloured teeth 2-6 to a leaf, thickish, nerve¬ 
less, light-green. Flowers very minute, scarcely ^ a line long, 
simple-panicled and racemed at ends of branches, opx^osite in 
pairs, lowest pair very distant from the rest on peduncle, upper 
ones crowded, pendulous on short pedicels, axillary, springing 
from simple entire foliaceons green bracts or floral leaves, with 
very minute coloured bracteoles at base of x^edicels ; calyx-tube 
sub-globular or turbinate, 8-ribbed, glabrous, shining, dark-red ; 
lobes large, deltoid, green with purple margins; petals boat¬ 
shaped, conniving, apiculate, dark-purple-red, anthers exserted, 
oblong, obtuse base and tip; stigmas very plumose; fruit not 
seen. 

Hah. Tarawera, high lands between Napier and Taupo; 
December, 1884 : Mr. H. Hill, 
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Ohs, A species pretty closely allied to its small New Zea¬ 
land congeners, H, depressa, Hook, fil., and H, inicrantha, 
Brown; and also to some of the smaller Australian and Tas¬ 
manian forms, but is abundantly distinct in many particulars. 

Genus 3, Gunnera, Linn. 

1. G. favida, sp. nov. 

Plant glabrous, erect, 3-4 inches high; leaves 7-9, radical, 
membranous, broadly elliptic, f-1 inch long, margins sinuate- 
creniilate, petioles 1-2 inches long. Scape erect, very stout, 
much longer than leaves (about 4 inches), springing from root- 
stock below leaves. Flowers not seen. Fruit in a spike (or 
sub-raceme) 2 inches long, drupes fleshy, l-J-2 lines long, sub¬ 
turbinate, compressed, patent, light yellow, scattered and pedi- 
celled below, sub-sessile and pretty close together above. 

Hah, Swampy ground near Tahoraiti, County of Waipawa; 
April, 1886 : Mr, H, Hill, 

Obs, A species having some affinity with G. prorepens, 
Hook, fil., but differing in several characters, as size and 
form of leaves and petioles, length of scape, and position, 
shape, and colour of ripe fruit; which in G, prorepens are sessile, 
very compact, and bright-red. 1 have received, through the 
kindness and courtesy of Mr. Hill, several good and whole 
specimens, and they do not vary. 

Order XXXHI. UMBELLIFEEJl. 

Genus l. Hydrocotyle^ Linn. 

1. H. coloratay sp. nov. 

Plant hirsutely-piiose ; stems stoutish, 1-2 feet long, creeping, 
rooting at nodes 1-2 inches apart, usually one leaf and one 
peduncle bearing flowers from each node. Leaves pale-green, 
often purple-margined, soft, rough above with muricated points 
and wdiite sub-succulent strigillose hairs, 8-10 lines diameter, 
orbicular-reniform with a very broad sinus, 7-veined, 6-lobed 
(the two outer lobes being larger and sub-lobed), lobes out -^rd 
to middle, each acutely and many toothed ; petioles very long, 
3-5 inches ; stipules rather large, membranous, shining, coloured 
pink, sharply laciniate. Flowers: peduncles ^-1 inch; heads 
small, globular, many-flowered, 15-30 ; petals broadly-ovate, 
acute and ccuicave, whitish-yellow streaked w^ith red on the 
outside, pinkish within, very shortly pedicelled; bracteoles 
small, linear-spathulate, obtuse, appearing above flower-buds 
and covering them before expansion, and persistent. Fruit very 
small, flinch diameter, glabrous, chestnut-brown; styles distant, 
much recurved; carpels somewhat turgid, with a narrow ridged 
rib on each face; back acutely ridged; dark-browm when fully 
^pe, persistent. ^ 
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Hab. In low spots, margins of woods near Norsewood, 
County of Waipawa ; 1884-85 ; W,G, 

Obs, I. This plant forms large dense patches, oveiTunniug 
all low herbage, roots, twigs, etc., in a very tangled way ; it has, 
however, a pretty uniform and striking appearance from its pale 
colour and neat leaves. It grows profusely in three or four spots 
in the locality named, but I have not observed it anywhere else. 

Obs II. This species has some affinity with FI. uioschata^ 
Forst., also with Fi. compacta, A. Eich., (another New Zealand 
species,) and probably with some Australian and Tasmanian 
species (as R. hirta, Br.), judging from diagnoses of Hook, fil., 
and Bentham ; but, in my opinion, is v'ery distinct, and one not 
readily confounded with our many New Zealand species. 

2. H. alsopMla^ sp. nov. 

Plant weak, glabrous, prostrate, creeping, much entangled ; 
stems 1-2 feet (or more) long, rooting at nodes. Leaves rather 
distant on stems, 1 inch or more apart, membranous, bright 
green, sub-orbicular-reniform, 9-14 lines diameter, 8-veined and 
lobed, the four central lobes large and rounded at tips almost 
entire, or each lobe having three blunt crenate-serratures, the two 
outer lobes crenate-toothed at base; sinus large; lamina reticu¬ 
late ; petioles 24—3 inches long, nerved, with a few long flaccid 
succulent jointed white hairs immediately under the leaves, each 
one enclosed in a pellucid tubular membi*ane; stipules large, 
very membranous, largely and finely reticulated, margins entire. 
Peduncles very short, about 2 lines long, stoutish ; umbels 9-11 
flowered (usually 10); flowers small, pedicelled; pedicels short, 
stout; bracteoles bladdery, obtuse, concave; petals white; 
styles fiexuous, incurved; stigmas stout, largely tubercled. 
Fruit small, inch diameter, glabrous, very thin, pale yel¬ 
lowish-brown ; carpels with one rib on each face. 

Hab. In dense dark forests, Seventy-mile Bush, County of 
Waipawa; 1882-85: W.U. 

Obs. This plant grows profusely in large patches, extending 
many yards each way. It seems to be allied to R. novm-zea^ 
landim, DO., and H. heteromeria, DO., but is quite distinct. 

‘ Order XXXVIII. EUBIACEJl. 

Genus 1. Ooprosma^ Forst. 

1. G. rufescenSf sp. nov. 

^ A tall, slender, erect, distantly branched shrub, 9-12 feet 
high; bark greyish; epidermis slightly scaly. Branches and 
branchlets few, very long, slender, opposite, divaricate at nearly 
light angles, and spreading; branchlets densely hairy, with 
patent reddish hairs. Leaves few, somewhat scattered, mostly 
in distant pairs at tips of branches and branchlets, very mem¬ 
branous, sub-rugulose, broadly elliptic, sometimes (but rarely) 
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orbicular, 6-10 lines long, sub-cuspiclate, slightly tapering at 
base, of a I’eddish-brown (sometimes of a dark-purple) hue 
above, pale dull-green below, closely reticulated ; primary veins 
opposite, not extending to margin : margin lintly crenulate and 
slightly recurved, largely ciliated with twisted vaiiogated hairs; 
very hairy above and below on midrib and veins, with reddish 
hairs; petioles slender, 2 lines long, densely hairy; stipules 
hairy, broa.d, with long cuspidate subulate hard black tips. 
Flowers : Male, very small, under 1 line, hairy, shortly pedunoled, 
2~B together ; corolla membranous, shallow, cup-shaped, 4-lobed 
nearly to base; lobes large, spreading, ovate, 1-nerved, I'ecurved; 
stamens exserted, pendulous; anthers krge (for flower), elliptic, 
whitish: Female, single and axillary, but close together in 
opposite axils, sometimes three together; peduncle short; calyx 
minute hairy ; corolla hairy, 1-|- lines long, narrow^ infundibuli- 
form, mouth 4-cleft, lobes recurved; stigmas 2 lines long, 
clothed with flattish obtuse scale-like pubescence. Fruit red, 
didymous, 3 lines broad, lines long, each half-drupe orbicular; 
oftt .11 2-3 drupae very close together on opposite sides of the 
slender branchlets. Seeds globose, 1 line diameter, whitish, 
smooth, with a fine central ridge on the back, and a small and 
deep sub-orbicular concavity at their junction, giving them 
the curious appearance of little rounded univalve shells. 

Hal). Scattered on margins of Ioav forests, near Norsewood, 
County of Waipawa ; 1874-85 IF.C. 

Oh^. 1. I have long Imown this species of Coproama ; but, 
as it was very rarely ever seen by me in fruit, and never in 
flower—from its flowering so very eaxdy in the spring, before 
that I should visit those wet and cold forests—and from my 
supposing it to be one of those already described, I paid no 
great attention to it. Last .year, however, through going tliitber 
very early seeking Hepatim in fruit, I obtained flowering speci¬ 
mens, and this summer its fruit; and now, after patient and 
long examination, (for its flowers are very small and also scarce,) 
I have considered it to be a new and undescribed species ; cer¬ 
tainly, in some respects, pretty near to both C. rotimdifolia, A. 
Ciuin., and temimndis, Hook, flh, but I think distinct from 
both, and from all other described species of this intricate and 
puzzling genus; its very peculiar seeds serve well to fix it. 
Some of its leaves are not unfrequently dark-coloured, of a 
peculiar purple-coppery, semi-hrorized appearance; and this 
hue sometimes extends to all on that branch or branchlet. The 
great scarcity of its ripe fruit I attribute to tbeir being early 
eaten by birds and insects, as they are very fleshy and sweet. 

II. I may also observe that the tips of its branches and 
branchlets often present a very singular appearance. A small, 
very hairy ball, | inch diameter, with a little crowui of 8-4 
: Jiarroxv, kng, and very hairy leaflets spreading from its summit, 
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is found there ; a cuiious kind of gall-like excresoeuce,'the work, 
doubtless, of some iusect. A. very similar qne is also to be met 
with at the tips of the branehlets of Hydrocotyle c<mcinna. Col.* 
mentioned by me in my description of that plant. (‘^ Trans, 
N.Z. Inst.,” vol. xvii., p. 239.) 

2. C. heterophylla, sp. nov. 

Plant a small, slender, erect shrub 4-5 feet high, of irregular 
and diffuse growth; bark pale-greyish-brown. Branches long, 
loose, and very slender, thickly pubescent (as are also branehlets, 
stipules, and petioles,) with short white hairs j branehlets oppo¬ 
site, long, almost filiform, arcuate, few-leaved. Leaves few, 
scattered, usually in pairs about 1 inch apart, membranaceous, 
glabrous, light-green above, paler below, spreading, of various 
shapes and sizes—rhomboidal, sub-orbicular, lanceolate, and 
narrowly linear, 3-4 lines long, J - 3 lines broad, tips acute, 
veins red and reticulated, rnargined; margins red and a little 
recurved, entire and slightly sinuate-crenulate, gradually nar¬ 
rowed into the petiole ; petiole short, slender, under 1 line long; 
stipules very short but broad with a point, sub-ciliated. Drupe 
lateral, solitary on a short peduncle, generally on the under side 
of branches opposite to leaves on the upj^er, and at the outer 
angles of brauchlets, globose, 2 lines diameter, purple-black, 
glossy, juicy, sweet; calycine lobes at base of drupe persistent, 
small, deltoid, pubescent, spreading. Nuts very small, elliptic, 
1 line long, gibbous, very fiat on their sides of junefcion. 

Hah, In thick, dry woods near Norsewood, County of Wai- 
pawa ; 1885 :. W,C. 

Ohs, A species having aflSnity with C. rhaninoides and O, 
divaricata, A. Ounn., also with G, concinna^ Ool.,*^ but very 
distinct. It is a curious and striking plant in its foliage, from 
their extreme diversity; all the shapes mentioned above being 
often found on one branchlet. Its long, drooping branches are 
by far the most slender of all the species of the genus known to 
me; their being also so very bare of leaves helps to show tlieir 
extreme tenuity. Flowers not seen ; fruit plenty. 

Obueb XXXIX. COMPOSITE, 

Genus 1. Olearia, Moench. 

1. 0, suborbiculata; sp. nov. 

, Leaves sub-eoriaceous, alternate, about 4* inch apart, broadly 
elliptic, 1^2J inches long, obtuse and sub-acute, base rounded 
and I'egular, margin entire in the lower half, slightly sinuate in 
the upper, with a few very small (scarcely developed) blunt 
teeth, glabrous, green and shining on the upper surface (but 


* “ Trans, N.Z# Inst.,’' voL xvL, p. 330# 
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'when young .vei-y pilose, and hairs there deciduous), greenish- 
white below, and thickly covered 'with short adpressed hairs, 
having longer ones scattered among them, veined, veins and 
midrib prominent below, tlnely reticulated above; midrib 
brown; petioles short, sub -J" inch, stout, ehannelled, half- 
clasping, decurrent in a ridgy line to the next leaf behnv ; 
a small orbicular leaf 4-5 lines diameter usually at base of 
branchlets; branchlets, petioles, midrib aud young leavevS 
densely clothed with silky adpressed brown-reddish hairs. 
Inflorescence sub-terminal and axillary in long loose slender 
corymbose-panicles, pale-coloured and hairy, 2-3 ijiches long, 
three together sub-fascicled or joined close at base with connate 
bracts at bases,* each ultimate sub-panicle containing 3-4 heads 
on slender, nodding, and bracteolate pedicels, inch long. 
Heads 4 inch diameter, narrow, oblong, J inch long; involuoral 
scales laxly imbricate in sub 5 rows, outer scattered short brown 
and very villous, inner close, long, linear, pinkish-green, glabrous 
in the centres and densely shaggy-ciliate at margins, especially 
at tips. Flo'v\^ers: of ray, 8-9, linear, oblong, tips mostly 
emarginate, white, spreading, sub-revolute; of disk, 6-7, yel¬ 
lowish, lobes broadly-ovate, obtuse, scabrid at tips on outside. 
Pappus white, rather short, irregular, outer shortest, not 
thickened at tips, seabrid. Achene small, cylindrical, sub- 
conical, obtuse, pilose. Receptacle pitted, borders large and 
ragged. 

Hah, Hilly country in the interior, Patea, betw'een Napier 
and iongariro Mountain. 

Ohn, Of this plant I have only received one fair flowering 
specimen, from Mr. A. Lascelles (who, however, did not gather 
it himself ); it is evidently a branch from a stout shrub, but some 
allowance must be mads for the leaves, which may, lower down, 
be larger. Its alliance is with 0. mtuh^ Hook, hi., and with 
0. jwpulifoiia^ Colenso, belonging to that sub-section, {apud 
“ Handbook N.Z, Flgra/’) though largely diflering from both of 
those species. 

Okder LVII. LLBIATM, 

Genus 1. Mentha, Linn. 

1. If. sp. nov* 

A, small sub-erect and prostrate fragrant herb, branches 
2-4 inches long, finely pubescent. Leaves few, distant, opposite, 
petioled, l-J-- lines long, sub-orbicnlar, and broadly ovate 
or trowel-shaped, very obtuse at apex and truncate at base, 
green, sometimes dark-pink below, margin (and veins) coloured 
pinkish-brotyn, slightly sinnate-oreuulate, generally with one 
notgh pn each side;,two), and (together 
yrith bracts, calyx, and many scattered pellucid 
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dots, and a few straggling white hairs on veins below. Flowers 
white, axillary, mostly in pairs, sometimes ternary and fasciculate, 
and occash>naliy single ; peduncles short, stout, and (with 
pedicels) pubescent; pedicels slejidcr, 2-2-| lines long, each 
with a pair of foliaeeous ovate bracts on long petitdes ; calyx 
tubular-campauuliite, It} lines long, villous and ciliate, with 
spreading white hairs, largely and strongly ribbed, about 15 ribs ; 
ribs and margins of lobes coloured reddisb-brown; lobes large, 
triangular, acuminate, villous on -inside; corolla lobes large, 
fiat, spreading, elliptic, very obtuse, slightly crenulate and 
waved, upper one bifid ; stamens exserted, anthers lilac ; style 
largely 2-lobed; stigmas much recurved. 

Hah. Dry grassy spots, margins of woods near Norsewood, 
County of Waipawa ; 1882-85: W.C. 

Ohs. I have known this little jplant for some time, every 
summer observing it on visiting its habitat, and bad supposed it 
to be identical with H. cunnwyhamiO Benth., yet not without 
doubts. However, on closely examining it this year (January, 
1885), I have detected several characters (vide descript, supra) 
that are not in accordance with those of the N. species (i\I. cim- 
ningJiamii)i as severally described by Cunningham, Bentham, 
and Hook. fil. It is also much smaller in all its parts, except 
the flowers, wdiich are larger. 

Ordee LXVII. THYMELEiE. 

Genus 1. Pimelea, Banks and Sol. 

1. P. nnifuiata, sp. nov. 

Branches"stout, hark glabrous, brownisli-red, studded with 
raised scars from fallen leaves. Leaves (and branchlets) gla¬ 
brous, rather crowded, decussate, broadly ianceolate, sub-acu¬ 
minate, about 1 inch long (a few shorter), 2-2-‘} lines broad, 
spreading and defiexed from base, flat but slightly concave 
towards tip, sub-coriaceous, green above, sub-glaucous and veined 
below, midrib not prominent, petiolate; petioles 1 line long, 
white, broad, and adpressed to stem; floral leaves 3-4, much 
like the cauline but narrower. Flowers terminal on short young 
branchlets 1-2 inches long, closely compacted in heads of 10-25 
flowers, white, erect at first but spreading in opening, villous 
without, shortly peduncled, peduncles rather stout and very 
hairy; tube mfimdibuliform, }-'iuch long, quadrangular and 
channelled, constricted below the middle and again swelling at 
the base, yellowish above and pink below constriction, hairs very 
long at base ; Jobes of peiiajith patent, 2-2}- lines long, broadly 
elliptic, sub-acute, sub-convex or raised longitudinally in the 
middle; with margins slightly incurved, tips resolute and ciliate ; 
stamens largely exserted, divergent; anthers oblong, obtuse, 
dark orange; style length of tube, sometimes exserted, finely 
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corrugated at base ; stigma sub-penicillate; ovary oblong, gla¬ 
brous, hairy at tip around base of stjde; hairs long, white. 

Hah, Open hilly country in the interior, at Patea, between 
Napier and Tongariro; kindly sent me by Mr. A. Lascelles. 

Ohs, I have had but one email branch of this plant, con¬ 
taining, however, 10 heads of flowers. It seems to be a short, 
much branched shrub, presenting a Daphie-likQ appearance, and 
would make a pretty garden plant; flowers inodorous, A few 
perianths possess 3, and even 4, fertile anthers, while many 
have 2 abortive filaments (some only 1) in addition to the 
anther-bearing ones, of the same length, and opposite to the 
other 2 lobes of the perianth. As a species it is very distinct 
from the known New Zealand ones, (and more so from those of 
Australia,) but it approaches P. longifolia, Banks and Sol., and 
P. gnidia^ Forst. 


Obdee LXXI. URTIOEiE. 

Genus 4. Australina, Gaudichaud, 

1. A, kispidula^ sp. nov. 

Plant small; every part, including flowers, being more or 
less hispid; stems 3~4 inches long, stoutish, implexed, finely 
and closely retrorse-pubesoent, procumbent, creeping, rooting at 
nodes ; branches numerous, short, ascending, 3- **' 1 moh long. 
Leaves small, sub-reniform and sub-orbicular, always broader 
than long, truncate at base, 1-2 lines long, 1^-2^ lines broad, 
largely and regularly U-oi'enate, hispid and rough witli raised 
points and short white hairs, dark green above, pale below, 
veins very stout below, and with margins red; petioles rather 
long, slender, reddish; stipules 2 lines long, subulate, hairy, 
recurved. Male flower single, or 2-B together, in upper axils on 
one long succulent peduncle, twice the length of petiole ; peri¬ 
anth sessile, diverging, sub-boat-shaped^ divided at middle into 
two concave lobes, the outer one the largest, membranaceous, 
bladdery, light-green splashed with red, margins irregularly 
crenulate, dark-green; stamen large, stout, glabrous, trans¬ 
versely ribbed on tlie back, much recurved ; anther large, peta- 
loid, pure white splashed wflh red on the outside. Female 
flower in lower axils, in pairs but separate, sub-sessile with two 
small coloured braoteoles; perianth ovate, sub-oompressed, semi¬ 
transparent, light-green with a narrow dark-i^ed margin, mouth 
somewhat 3-fid^ tips laciniate; style and stigma excluded, as 
long as perianth, obtuse, recurved, brown, very shaggy, hairs 
flat and branched. 

Hah. Sides of streams in shaded spots near Norsewood, 
County of Waipawa; 1888-85 : TF.C\ Also eastern bases of 
Bnahine mountain range, same county; November, 1885 : Mr, 
Ai Bamilton'. 
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Ohs, A species very nearly allied to J. Gaud, (which 

also grows plentifully in or near the same localities), but is very 
much smaller, and differs from that species in several particulars 
{vide desenpt,), I have occasionally found two perfect stamens 
issuing from one male perianth; and in a very few specimens, tlie 
female perianth in the upper axils above the male ; and, in one 
instance, both male and female singly in one upper axil. 

Class II. MoNOCOTYnEDONS. 

Obdeb I. OEOHIDEiE. 

Genus 1. Earina, Lindley. 

1. E. alba, sp. nov. 

Stems stout, 8-10 inches long, sometimes branched at or 
near base. Leaves alternate, sessile, sub-liuear-acuminate, 
acute, broadest near base, thickisli, rather harsh and sub-rigid ; 
petioles long, clasping, decurrent, extending to within the petiole 
below, black margined. Blowers terminal in compound panicles, 
2-4 inches long, rather close-set, sub-distichous, each sub¬ 
panicle usually containing three flowers ; bracts numerous, 
imbricated, striate, brown, the lower acuminate and fimbriate, 
the upper obtuse with a small macro. Perianth pure white, 
5-6 lines diameter, segments of equal length, spreading, re¬ 
curved, obscurely S-nerved, very obtuse; sepals ovate-oblong, 
margins entire ; petals broadly obovate, crenulately notched on 
the middle of the upper margin ; tip broadly oblong (or sub- 
5-sided), entire, obtuse or slightly retuse at apex, margins 
corrugated and incurved, two small ochraceons-yellow spots near 
the centre of tip, and two small greenish crescent-shaped calli 
beyond those spots and near the base. Column sub-hooded, 
tip ochraceous-yeilow (exactly same hue as the two spots); 
appendages overhanging in front below anther, and produced in 
4 small obtuse teeth and a minute tubercular wing on each side, 
with 2 minute mammillary-like dots in front, immediately below 
stigma. Ovary long, cylindrical, striate, twisted. 

Hab, On edges of rocky cliffs and on dry stony declivities, 
and about the dry exposed roots of Fayus solandri; banks of 
Pwiver Mangatawhainui, Seventv-mile Bush, County of Waipawa; 
1878-85: WM, /' 

Obs, This plant in appearance closely resembles ii’. auUmi’ 
nalis, Hook, fll., of which it may (by some botanists) be con¬ 
sidered as 'a variety. It possesses, however, sundry characters 
which that species has not, or which, at all events, are not given 
in,any published description of it that I have seen. Indeed, 
Hook, fil., says of the genus, “disk eglandular;” whei'eas the 
disk of this species possesses two crescent-shaped greenish calli. 
E, atitumnalisy which is so very common in the woods at the 
N., is a larger and fresher-looking plant, with flowers “ speckled 
and sweet-scented,” and is ahyays epiphytical, Can diflemice 
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of situation bring about change in characters as well as in 
habit ? This plant is very plentiful in the locality named, 
causing those dry woods and stony clilfs to look lovely in the 
autumn season. It has given me a deal of repeated trouble and 
research, extending over several years, as for a long time I only 
took it to be a variety of E, auUimnalh, 

Genus 5. Gastrodia, Br. 

1. Lr» leiicopetala, sp. nov. 

Boot a long sub-cylindrical greyish-flesh-coloured pubescent 
tuber, encircled througliout with several rows or rings of scarious 
long light-brown ovate-acuminate scales, the rows being pretty 
regular and close together, of about 5 rows to 1 inch, somewhat 
resembling the sheaths on the stem of some species of Eqidseivm., 
Stem 2 ft.-2 ft. 9 in. high, erect, sub-succulent, stout, 8 lines 
diameter and cylindrical below, sub-angular at top, smooth, 
light-brown with short purplish stripes; 8-9 bracts, perfoliate, 
membranaceous, distant, on lower part of stem, margins entire, 
dark purplish-brown, spotted with light-coloured spots much like 
perianth. Flowers 20-40 at top of stem in a raceme 10-15 
inches long, pendulous, rather distant, scattered, pedicelled; 
pedicels 2^ - 4 lines long, each with a single sessile bracteole at 
base 2-2-j hnes long, 1 line broad, ovate-acuminate, sub-scarious, 
refllexed, coloured like those of lower stem but darker. Perianth 
thickish, papillose, dark brownish-green spotted with large light- 
(sub-fawn-) coloured spots without, whitish within, ventricose 
at base, antei-ior portion much curved upwards, 6-7 lines long 
excluding ovary, mouth open, 4^- lines diameter, quinquefid; 
segments spreading, veined, veins branching at tips, margins 
crenulate; two lateral sepals largest, deltoid, sub-acute and re- 
cmved ; upper sepal oblong, obtuse and emarginate ; two lateral 
petals pure white, adnate, projecting from just within perianth 
tube, linear-oblong, concave, tips kuncate and retuse, margins 
thickened, slightly crenulate, and recurved ; labellum white, 8- 
nerved, disc contracted below the middle, the anterior portion 
sub-rhomboidal with two reddish longitudinal ridges, their mar¬ 
gins thickly crenulato-fimbriate, rising divergent from the middle 
and united towards tip, but not joined to it; tip produced, 
thickened, recurved, verrueose and dark-brown at apex; anterior 
margins of disc finely crenulate-waved and incurved, the middle 
margins plain and spreading, posterior margins thickened, largely 
raised, waved and incurved; claw plain and grooved; ovary 
thick, ovoid, coloured as perianth, at first 8-4 lines long, after 
flowering twice that size. 

. Bah, In dark forests on the eastern slopes of the Euahine 
mountain range, 1850-52 ; and in similar spots in the Seventy- 
mile Bush, between Norsewood and Danneverke, County of 
*Waipawa> 1884-r86 : : 
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Ohs. I. I have loug known this plant, (for upwards of thirty 
years,) but have never obtained good flowering specimens until 
this summer (January, 1885). I had, however, always sus¬ 
pected it to be a distinct species from the known endemic one 
{G. Cmwinghamiij Hook, fil.), although the specimens I had 
detected in "the woods in autumn travelling were always long 
past flowering. Having again met with it in those woods near 
Norse wood in April, 1884—but, as before, too late I—I marked 
those spots, and in visiting them again in January, 1885, 
(almost purposely,) I was rew^arded with finding a fetv in flower 
on the top of two racemes, not, however, so many as I could 
wish, and in localities some miles apart. It now appears that 
the lowermost perianths on their long raceme expand first, and 
so regularly proceed up the stalk, like many other flowers 
produced in racemes and spikes. Having obtained, after all, 
only a very small number of really good flowers, (though 
plenty of both unopened and withered ones,) and being very 
desirous of sending them preserved in spirits to Kew, I have 
only dissected one perfect flow^er. Of this I have given a 
very minute description, in the hope of its being compared by 
some one of our working botanists with G, vunnincjhanni, 
which, I fear, is daily becoming more scarce. 

Obs. IL I believe this plant to be very distinct from the 
other long-known New Zealand species, but, unfortunately, I 
have no specimens of that species left for comparison, and the 
description of it in our botanical books is neither complete nor 
minute. The pure white petals of this species are a most'striking 
object when fresh and in its dark habitat; its lip, too, is widely 
different from that of G. cimninghamii (viz., the description 
of it given in our books of the New Zealand Flora); indeed, its 
lip is more like, that of the Australian species, G. sesamoides, Br., 
though the perianth differs considerably. Of this species a fine 
drawing, with dissections and description, is given in the ** Flora 
Tasmania ” (Bot. Antarctic Voyage, vol. vi.). 

Genus 10. Microtis, Banks and Sol, 

1. M. papulosa, sp. nov. 

Plant rather stout, 1 foot-1 foot 6 inches high, finely and 
thickly papillose. Leaf erect, fistulous, ribbed internally, much 
longer than scape. Spike IJ-2 inches, flowers not crowded, 
sub BO ; pedicelled; pedicel short, about 1 line long, stoutish ; 
bracts oblong, aciuniiiate, acute, l-nerved, longer than pedicel, 
adpressed to flower. Perianth, upper sepal orbicular, 3-nerved, 
concave, apicuiate; lower pair, ovate, acute, recurved; lateral 
petals linear-ovate, very obtuse; labellum oblong, waved and 
crisped, sub-fimbriate, bifid, sinus broad, truncate at base, 
apical lump at base of sinus, large, verrucose, continuous to the 
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two lurapa at base of labellum, which are again divided, so 
making four. 

Hah, Kaipava Heads, West Coast, North Island ; Mr, 0, P, 
Winkehnann\ in letter, October, 1884. Flowering in October, 

Genus 12. Pterostylis, Br. 

1. P. patens, sp. nov. 

Stem stout, 1-flowered, 4 inches high; 2-3 short ovate acute 
brownish and scarious bracts near base ; 4-5 stem-leaves, 
equidistant, 3 inches long, 5-7 lines broad, sub-linear-lanceolate, 
not narrowed at base, sub-acute, recurved and revolute, thickish, 
finely papillose, keeled, B-nerved, nerves obscure ; uppermost 
leaf shorter, close to base of ovary, li inches long, erect, half 
the length of perianth and sub-clasping. Perianth large, very 
open, bladdery, particularly at base, which is sub-globular, 
somewhat sub-quadrate in outline and very wide; upper parts 
of segments brownish-red, extending low down on lateral sepals. 
Galea erect, broadly arching and flat above, 2 inches long without 
tip ; tip of dorsal sepal hooked, sub-aeaminate, extending | inch 
beyond lateral petals, which are strongly 1-nerved, broad at tips, 
and acute; lower lip, tlie entire part thrown largely forward and 
downward, cuneate, f inch long, much concave between lobes, 
their margins incurved above, and the lobes suddenly and com¬ 
pletely reflexed below base of perianth,.and extending down¬ 
wards and horizontally beyond base of upper bract (or floral 
leaf), tapering into stoutish points more than 1 inch long. 
Labellum prominent, very irritable, linear-oblong, 10 lines long, 
2| lines wide, truncate at base, recurved at tip, with a longitu¬ 
dinal central stout ridge throughout; tip thick, obtuse, red, 
minutely papillose; claw stout, curved, nearly 2 lines long, a 
thick green protuberance on under surface opposite to its base, 
and a large tcift of stoutish spreading fimbrise at tip, which are 
also lobulate or branched ; column slender, wings incurved, 
large, more than 4 lines long, front margins sub-sinuate with 
a long finely subulate erect tooth from upper front angle rising 
above anther, lower lobes obovate or oblong and rounded, 
margins entire; stigma long, narrow, not prominent, at its 
central base an erect subulate white appendage, 2 lines long, 
projects forward from between two finely incurved corrugated 
lines or side-angles of lower column. 

Hah, Forests, hilly country, near Norsewood, County of 
Waipawa [ 1883-84: W»C: Glenross, County of Hawke’s Bay; 
imi: Mr, D, P, Balfour, 

Oh, l, 1‘first detected this plant in 1883, but then, while 
perfect, it was past flowering. Believing it to be a new species, 
i brought ,away carefully its tubers and planted them in a. pot, 
and they have grown strongly and flowered. I have had, liow- 
ever, but one fresh flower to exanaine, but this was so large, 
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fully developed and gaping, that I had no dilBoulty in so doing, 
and that without breaking-up or even gathering the specimen.^ 
Its fox’m is striking, and its habit peculiar ; all its doral parts 
being so very open and free, and its lateral sepals wholly de- 
flexed horizontally; in these characters I have not seen any¬ 
thing like it among all the flowers of the genus, neither in these 
species of New Zealand, nor in those of Australia and Tasmania. 

Obs, II. I may also remark that a slenderer plant of the 
same height grows close to the above, (in the pot,) as if from a 
twin-tuber, the three leaves of this are near the top of its stem, 
and are about as long as those of the other, but are sub-linear- 
spathulate; it has also a similar scarious bract at the base. It 
may be the barren or leafing form (young) of this species; as 
such obtains among some of the Australian and Tasmanian 
species—as, for instance, in PL ohtusa, Br., Hook, fil., “ Flora 
Tasmanise,” pi. 115, C. 

2. P. rubella, sp, nov. 

Small, erect, slender, glabrous, 3-4 inches high. Leaves 
2-8 at base, cordate, 8 lines long, petioles same length; cauline 
bracts 4, oyate-lanceolate, the lowest petiolate, the upper 3 ses¬ 
sile, half-clasping. Flower solitary, erect, 6-7 lines long; dorsal 
sepal arched, convex, striate, very acuminate, 9 lines long; 
lateral sepals (lower lip) connate, emarginate, with two long 
slender green tails, erect and spreading, 10 lines long, rising 
much above galea; petals, lanceolate-acuminate, acute, of same 
length as dorsal sepal; lip glabrous, dark-red, linear-lanceolate, 
acuminate, 4 lines long, under 1 line wide, grooved, tip thickened, 
obtuse; appendage’ curved, red, trifid-laciniate and minutely 
fimbriate or sub-penicillate, not villous; column, wings red, 
.rounded above, not horned, largely produced and slightly fim¬ 
briate below. 

Hab, Whangaroa, County of Mangoaui; 1884 : Mr, R, W, 
Roicson* 

Oh, A species having some affinity with P.. trullifolia, 
Hook, fil, 

8. P. tristis, sp. nov. 

Plant, very small, rather dingy-looking, with a greyish-green 
appearance. Leaves small, 6-7 sub-rosulate, broadly ovate, 
obtuse or sub-acute, thickisli, pale-green, deeply pitted, sub¬ 
concave, midrib stout, white and promineiit below, margins 
closely and finely sub-crenulate, about ^ inch long, including 
petiole; petiole very broad and stout, 2-S lines long, white, 
with three green veins. Scape stoutish, 2-2|- inches high, with 

* I have, however, since writing the above, received flowers of several 
plants from Mr. Balfour, which fully agree with my description. (November, 
1685 .) 
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B-4 long acuminate bracts, clasping, adpressed, besides those 
under each pedicel. Flowers 2-B, on rather long pedicels, light- 
brownish striped with red, scarcely J inch long, and nearly as 
broad, sub-seoonch slightly drooping, gaping ; galea boat-shaped, 
much and somewhat abruptly arched with a short tip ; petals 
broadly lanceolate or sub-rliomboidal, lower margin cilio-serru- 
late, tip acute; lower lip sub-orbicular, bifid nearly to middle, 
tips sub-acute, scai’cely produced-;, labellum small, pale, highly 
irritable, broadly oblong, margin entire, very obtuse, with two 
minute creiiulations at tip; appendage short, thickened and 
rounded at base, sub-erect, free, dark-green ; column wings sub¬ 
quadrate, auricled, amides very obtuse and rounded, their 
margins finely ciiiate, not produced above, but front upper angle 
thickened and dark-green ; the lower and slender portion of the 
column broadest in the middle; stigma small, scarcely promi¬ 
nent. Ovary (immature) long, clavate ; valves widely separate, 
with narrow, raised, green margins and round apices. 

Hah, Open turfy spots, fiat lands, south bank of the river 
Waipawa ; 1885 ; Mr, H, HilL 

ObB, I. This is an iuterestiiig little species, from its differing 
so very widely from all its known New Zealand congeners : yet, 
in several particulars, allied to some of the small Australian 
species, as P. mutica, Br., and P. aphylla, Lindl,: Its little 
labellum is very irritable, (like those of some ether species of 
this genus,) closing, sharply up against the oolufiln with a. sprifig ' 
on being only slightly breathed on I and so remMning* , TM 
roqt-leaves^ like those of the allied Australian speofe above- 
noted, mostly before flowering. 

IL In the spring of this year (1885), I received from Mr. 
Hill two; very small plants about ^ inch high, with their tips of 
greyish leaves scarcely emerging above the tuft of mosses 
among which they grew, yet, fortunately, with then subterranean 
stems and little tubers complete. These I carefully planted, 
and was rewarded in seeing them flower in November. Mr. 
Hill informs nie that it was on a spot where he was resting, 
during his journey, that he casually found them fin the mosses). 

I presume, from the smallness of the plant, and-its dull, unin¬ 
viting appearance, it has long been overlooked. 

Genus 15. Thelymitra, Porsi 
1. y. sp. nov. 

Bather stout, 8 t 9 inches high. Leaf linear, 10-11 inches 
long, 8-4 lines brpad^ rather, thin, many-norved (sub 10), 
nerves closely and finely papillose at back in lower part of leaf. 

^ inches long, 8-fiowered ; pedicels | inch; bracts large, 

inehes long, oblong,; suddenly aeitminate, very acute, iO- 
(^ a ■ Sepals light-greenish purple 

petals"' ^ure- white ;■ both' .with-. 
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labellum broadly ovate-acuminate with a mucro at apex, and 
all of equal size. Column rather short; tip recurved, deeply 
notched, sides of hood produced, mth 2 angles, and notched in 
front between them; dark-brown with yellow margin; the 
appendages much produced in front, as high or higher than the 
column, very plumose; hairs white, branched, closely barred 
and knobbed at tips; side wings of column much excised; 
stigma large, sub-quadrate, sinuate and slightly laciniate ^ at 
base; 2 small erect teeth in front, in centre of column margin ; 
rostellum globular, prominent; anther tip long, subulate, obtuse. 

Hab. Glenross, County of Hawke’s Bay; 1885 : Mr. D, P. 
Balfour. 

Ohs. A species having pretty close affinity with T. longifoliay 
Forst.; T. nuda. Brown ; and T. nmorosay Col.; but differing 
from them all in several characters. 

Genus 17. Prasophyllum, Br. 

1. P. sp. nov. 

Slender, erect; stem 7 inches high. Leaf-sheath 8 inches 
longer than spike, narrow, tip thickened, acute, blackish. Spike 
short, few-flowered (7); flowers distant, pedicelled, pedicels very 
short; bracts small, truncate with sinuous margin, or notched. 
Perianth rather small, sub J inch, spreading, light yellowish- 
green ; dorsal sepal broadly ovate, acute; lateral sepals united 
from middle downwards, acute slightly acuminate, entire not 
, notched ; petals linear, obtuse, 8-nerved, the lateral nerves only 
reaching half-way; lip small, broadly orbicular-ovate; lamina 
thin, 8-veinedj. the 2 outer veins branched, margin entire but 
slightly sinuate; claw very short ; tip recurved with a small 
yellow globular lump adnata at the bend; column very short 
and thiokish, with a broad membranous rounded hood at back 
above anther, margin of hood entire, and 4 minute erect linear 
lateral staminodia; ovary short, turgid. 

HaK Hills; countiy west of Napier; 1888 ; TF.C. 

Ohs. I have obtained only one specimen of this plant; and, 
though early satisfied of its being very distinct from the three 
published New Zealand species, and also from all the Australian 
and Tasmanian ones described by Bentham in Flora Austra- 
liensis,’* I wished to get more specimens before describing it, 
as there may be some variation in size and number of flowers; 
not, however, being successful, Inow make it known. 

Genus; 18. Orthoceras^ Brown. 

1. sp.nov., 

/Boot, A small fusiform White tub^. Stem rigid, erect, 
slender, smooria, 1 foot high, greenish dashed with purple^redv 
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Leaves few; basal 2-3, green, erect, tbickish, linear, very narrow, 
6-6 inches long, less than 1 line wide, deeply channelled, 
margins conniving, very acuminate, tips piliferous; cauline 2, 
nearly equidistant, similar to basal but smaller, adpressed to 
stem, with large red-coloured membranaceous sheathing bracts 
at base, acuminate. Flowers 3-6, small, dark-red, thickish, 
rather distant, pedicelled in a short raceme at top of stem, the 
bract at base of pedicel broad, sheathing, membranaceous, 
ovate-acuminate, acute, 9-10 lines long, 8 lines broad, many 
nerved, not keeled. Dorsal sepal very broad, sub-quinquan- 
gulato-orbicular in outhne, 5 lines long, 3^ lines broad, apex 
slightly obtusely-angled with a fine mucro, sub-lO-nerved, mar¬ 
gins thin, entire, incurved; lateral sepals very narrow, almost 
wiry, erect and curved. 8-9 lines long, deeply channelled, tips 
acute; petals thin, white, narrow-linear above, broad and 
spreading below, bifid at apex. Labellum heart-shaped, 4 lines 
long, 3 lines broad, slightly and finely transversely wiinkled, 
side margins incurved, tip acute; lateral lobes sub-ovate, 
obtuse, the middle lobe slightly larger, broadly-ovate-acumiiiate; 
the transverse callus at the base of the lateral lobes smooth, 
triangular, bifid at apex, and recurved towards column. Column, 
tip apiculate, sides conniving, the two lateral appendages finely 
subulate, rough. 

Hub. Open grounds among fern, high clayey hills between 
Napier and Mohaka, Hawke’s Bay; 1870-76: W.C. Glenross; 
1886 : Mr. 1). P. Balfour (a single specimen only), 

Ohs. This plant has been long known to me; and, while I 
had my doubts as to its being identical with the northern form 
of this genus (O. sblandri), mainly from the difference in colour, 
in its being more slender, and its general appearance, I never 
satisfied myself till this year; partly owing to my want of 
spcimens of the northern plant for comparison, as well as to my 
not possessing any full description of it, neither of the Australian 
species {0. strictum ); for B, Brown, Bindley, A. Cunningham, 
and Sir J. D. Hooker, say very little about the two species. 
More recently, however, Bentham, in his Flora Ausfcraliensis,” 
has gone fully into the Australian plant; and as now I have 
also A. Eichard’s full deSbription of the New Zealand one, with 
a folio plate of drawings.and dissections, I have closely examined 
and compared this species, and I find it to be (as I had sup¬ 
posed) different, and that in several characters, Bentham, 
however, states that the two long known plants of Australia and 
New Zealand are but species. His words are : The New 
Zealand plant does not appear to me to differ in the slightest 
particular {loc, ciu). This may be the case with the old and 
early described New Zealand one; which, from description, 
drawing, and dissections, by A. Bichard, is very distinct from 
'.this'specif,’-'VV,:' 
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Order Vn. LILIACE J1 
Genus 6. Arthropodium, Br. 

1. A. reflexum, sp* nov. 

Plant small, leaves many, 10-'12, nearly flat, grass-like, 
membranaceous, green, glabrous, margins pnrple, sub-linear- 
lanceolate, acuminate, tips acute, 9 inches long, 3 lines wide, 
spreading, drooping, obsoletely veined, keeled below, halt- 
clasping and deeply canaliculate at base, with margins con¬ 
niving, bases (also those of pedicels and scape) thickly purple- 
spotted ; scape 9-10 (or more) inches long, erect, sub-flexuous, 
very slender, almost Miform, less than \ line diameter at base ; 
cauline or floral leaves large, foliaceous, spreading, cemuous, 
sub-linear, acuminate, broadest near base, sessile, half-clasping, 
lowest inches long, 2 lines wide, upper 1 inch long and 1 line 
wide. Flowers distant, lowest internode If inches, alternate, 
somewhat sub-verticillate, axillary, (two together in lowest leafy 
bract only, but separate,) with a small, ooloxired, broad, and 
truncate membranaceous bracteole between pedicel and scape; 
raceme 6 inches long, 9-11 flowered; pedicels f inch long, 
slender, drooping, jointed above the middle, lowest longest; 
perianth white, wholly and strictly reflexed and nodding (like 
Gyclainen ); segments 6, sub-convex, 2^-3 lines long, green at 
bases; three outer, oblong-ovate, obtuse' and thickened at tips, 
S-nerved; three inner oblong, rumpled, siib-fimbriate above, 
emarginate; filaments white, much shorter than perianth, 
lf-2 lines long, slender, naked, more than length from base, 
densely hairy above, but not close up to anther, hairs very short 
at top, being gradually reduced in size upwards, large and 
bushy at middle, patent, moniliform, largely clavate and com¬ 
pound-branched; anthers pale, small, about -J-rd line long, 
oblong, broadest at base, but not divergent, recurved at tips; 
style glabrous, erect, much longer than anthers, 2 lines long; 
stigma spreading, finely penicillate; ovarium green, glabrous, 
sub-oblong-globose, flattened at tips. Capsule (ripe) bluntly 
deltoid, 2 lines diameter, depressed, very inembranous, green, 
much rugose from seeds; seeds many (15), broadly-oblong, 
turgid, slightly and irregularly sub-ccflnpressed, black, shining, 
very minutely dotted ; funicle long, slender, adhering. 

Hab, Shaded sides of mountain streams, Seventy-mile 
Bush, County of Waipawa; 1870-88: IF.C. 

Ohs. I. This graceful little species is nearly allied to our 
other small New Zealand species, A, vandidum, Baoitl, and also 
to k. Baker,differing, however, in several 

characters. I have long known this plant, and always suspected 

See “ Journal Linuean Society,” vpl. xv., p. 352, 
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it to be distinct from A* candidum; but not till this summer 
(January, 1885) did I obtain it in its flowering state, and then 
only by bringing its roots away last year from the woods and 
planting them in a flowering pot: they have grown well and 
rapidly. 

Obs, II. This.plant has some peculiar habits, which, having 
repeatedly noticed them, are worth recording. It only opens 
one flower at a time, beginning at the lowest, when the seg¬ 
ments of its perianth quickly assume their tightly reflexed posi¬ 
tion, and its anthers are already bursting at their tips ; it only 
remains open for one day, closing at nightfall, when the seg¬ 
ments, etc., are closely and longitudinally appressed to the 
ovary, where they remain. The ovary rapidly swells, and its 
pedicel elongates. After the first lowest flower has flowered, 
the second one in the same axil (scarcely visible before) begins 
to lengthen its pedicel, but this did not expand. Its leaves 
begin early to wither at their tips, before the plant has opened 
one-third of its flowers. 


Obder IX. JUNCEiE. 

Genus 8. Luzula, De Candolle. 

1. L. sub-elmata^ sp. nov. 

A tufted erect herb, branching from the roots. Culms 
slender, sparingly leafy* 18-24 inches high. Leaves numerous, 
fiat, and grass-like, 5-6 inches long, 2 lines wide, 16-nerved, 
with distant transverse nettings, apices thickened terete and 
sub-clavate, margins slightly and distantly seiTulate, and 
sparsely ciliaje with very long whitish hairs. Flowers in a 
long, loose, slender panicle of 2 (sometimes 8) sub-sessile 
broadly ovoid maiiy-flow^ered heads, several inches apart;, heads 
i inch diameter, simple or compound, on short pedicels, the 
lowermost head having 2~3 long narrow foliaceous bracts at 
base, their apices thickened and terete like those of the leaves, 
the uppermost head is usually bractless. Perianth small, 1 line 
long; segments ovate-acuminate, whitish-brown with a dark 
central line, much longer than capsule; stigmas long, flcxuous, 
and rough. Capsule sub-ovoid, triquetrous, smooth, shining ; 
valves broadly oblong-lanceolate, apiciVlate, with a strong eentnil 
vein. Seeds oblong, turgid, darkish brown, shining, finely reti¬ 
culate-striate, with a dark spot at tip, the hilnm produced and 
puberulous, and a narrow white line forming the ventral suture. 
Bracteoles small, broadly ovate, white, shining, adpressed; tips 
minutely ragged with a mucro, 

HaL Dry woods, banks of River Mangatawhaiiti, between 
KprseWood and Danneverke^, County of Waipawa; 1885 ; W,0, 
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Order XI, CYPEBACE.E. 

Genus 4. Scirpus, Linn, 

1. 8. novm-zealandim^ sp. nov. 

Rliizome creeping, branched, woody; stems simple, and 
branched at base. Culm slender, 2 feet high, 1 line wide, 
trigonous, cylindrical at base, solid, smooth, pale sea-green. 
Leaves 3-4, much shorter, longest about half tlie length of 
culm, distant, linear, sub-grass-like, IJ* lines wide, smooth and 
same colour as culm, deeply channelled, sheathing, apices blunt, 
marghis of tips scaberulous; sheaths long; ligula large, elliptic, 
membranous; sheathing bracts at base 3-6, broad, 8 lines wide, 
transversely netted, uppermost abruptly contracted at apex and 
cuspidate ; cusp narrow linear, nearly 1 inch long. 8pikelet 
solitary, lateral, broadly ovoid, 3-4 lines long, lines broad, 
sessile, dark red-brown, 12-15-flowered. Glumes broadly ovate, 
very concave, densely imbricate, membranaceous, very thin at 
margins, erose and sub-fimbriate towards apex, bifid, aristate, 
much keeled, red, glabrous, sliming ; outermost obsoletely 
8-nerved, very broad and clasping, transversely wrinkled, finely 
fimbriate, largely and coarsely aristate. Involucral bract 1^ ~ 
inches long, erect, continuing the culm and precisely like it, 
slightly hollowed into a sheath at the base, with short broken 
and scarious margins; tip flattened, sub-aoute, margins 
scaberulous like leaves. Style long, blackish-brown ; stigmatio 
branches 8, longer than style, flattened at bases, roughish, 
obtuse. Anthers linear-acuminate, with a long acuminate con¬ 
nective, truncate at base, light-yellow; filaments flat, 1-nerved, 
pale-coloured. Hypogynous bristles 3-4, shorter than nut, 
linear, obtuse, largely retrorse-scabrid, red-brown. Nut broadly 
oboyoid, ^th of an inch long, tipped with a small black point 
remains of style, gibbous, flat on one side, smooth, shining, pale 
di'ab-brown minutely spotted with red ; clustered and sessile in 
little niches around short thick sub-tetragonal spike, upper 8-4, 
small, abortive. 

Hah, Sandy flats, low margins of rivers, Hawke*s Bay; 
W,C, Near Piiketapu; 1886; Mi\ D, P. Balfour, 

Ohs, A species having affinity with another indigenous species* 
8, triqiieter (pf R, Brown), and of ** Flora Novas Zelandiae,’* 
and also of the “Handbook Now Zealand Flora,*' but said by 
Bentham not to be the 8, tnqueter of Linn., but to be 8,punge)tSf 
Vahl, (“ Flora Australiensis,”) diftering, however, in several 
characters. 

Genua G. Isolepis, Brown. 

1, J, reticularis, noY, 

Plant small, pegarious, loosely tufted, filiform, flaccid, sub- 
erect aiid drooping, light-green; Culms 6-8 inches long, sub- 
cylindrical, compressed, channelled on inmv surface. Leaves 
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many, shorter than culm, each one (also culm) issuing from a 
fistular sheath; sheaths inch long, reel, sulcated, glossy, 
truncated with a rather lojig, abrupt linear mucro. Involucral 
bract usuftlly 1, erect, obtuse, continuation of culm, ^ inch 
long. Spikelets ovoid-acuminate, generally B, lateral, 1-2 lines 
long, the middle one longest, pale coloured with conspicuous 
green stripes, sometimes only 1, and also (but rarely) 4-7 and 
then proliferoxis, with small leafy bracts arising from coloured 
sheaths. Glumes numerous, about 15, concave, broadly ovate, 
sub-acute, whitish, sprinkled with oblong red dots, and a broad 
green line on the back, but not keeled, strongly and many- 
nerved, netted with numerous transverse veinle^ts, margins en¬ 
tire, thin. Nut very small, elliptic, slightly sub-trigonous with 
a narrow produced margin and a long apiculate beak, shortly 
pedicellate, pale whitish-brown, smooth, glossy. Style red- 
brown ; stigmatic branches 3, long, curved, scarcely scaberulous 
but rougbish, as with minute tubercles. Stamen 1, filament 
clavate, often persistent on nut and nearly twice its length. 

HaL Low wet grounds, sides of rivers, and damp shaded 
woods, where it forms large grass-like beds ; Seventy-mile Bush, 
County of Waipawa ; 1880-85 : W,C. 

Ohs, A species having pretty close afSnity with /. inunf^ata, 
L riparia, and I. prolifeirij Brown, (Sdrpvs of Sprengel, and of 
Bentham, “ FI. Australiensis,”) but approaching nearest to the 
former; differing, however, in its many leaves, and in its^nut 
being narrower and obtusely angled, with a long terminal point; 
and from them all in its peculiar netted scales, and in its 
coloured truncated sheaths to leaves and culm. 

Genus 10. Gahnia, Forst. 

I, Gi scabenda^ sp, no^. 

Plant bushy, in moderate size tufts, leaves rough, 3-4 feet long, 
spreading; culms terete,smooth, leafy, about same length as leaves. 
Panicle 18 inches long, compound, slender, nodding, general 
colour light-brown ; sub-panicles and pedicels light yellowish- 
green ; peduncles and sub-peduncles slender, rougbish, com¬ 
pressed ; pedicels scabnd, fiattish, rigid, 2-4 lines long; floral 
oract scaberulous, 7-nerved, very acuminate, sub-awned, dark 
red-brown, edges scarious and pale-coloured. Spikelets small, 
slender, 8 lines long, with generally seven glumes closely 
appressed; the three outer glumes minutely rough above, dark 
red-brown, the outermost one 8-nerved, scabrid on central nerve, 
aristate, barbed ; the inner glumes 1-neryed, acuminate, very 
. small and convolute, with very concave margins and obtuse 
apiculate tips, smooth below, scabrid at tips, the innermost one 
■ ' wholly emarginate, their bases white, tips 

reddish-purple. Stamens ; anthers 4, linear-lanceolate, linevS 
long, pale straw*Qolour, with a long acuminate and serrulate 
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connective, rather abrupt at base ; filaments a little shorter than 
anthers. Style long, scabrid, especially at base, 2-branched, 
each branch with two very long flexuous stigmata, sometimes 
with an odd one, five in all. Nut transversely grooved witliin, 
sub-spindle shape, 3 lines long, obtusely ribbed, shining, red, 
apex black and scaberulous, slightly produced and crowned with 
the persistent base of style, when fully mature pendulous in long 
hypogynous scales (or “ filaments ” of authors), which are 4-8, 
bright-red, long and very narrow, much crumpled and twisted. 

Rah. Dry spots, margins of forests, Seventy-mile Bush, 
County of Waipawa ; 1880-85: W.C. 

Ohs. I have known this plant for several years, but it was 
only during this summer (1885,) that I obtained perfect and 
complete specimens; this, however, was partly owing to my 
not greatly caring to gather it for examination, believing it, from 
its general appearance, to be one of the already-described 
species. 

[See my note on this genus at the end of my descriptions of 
these nov.'^ 

2. G. parviflora, sp, nov. 

Plant forming small diffuse bushy tufts. Leaves very narrow, 
almost linear, 3 lines wide, 3 ft. 6 in. long, with long filiform 
tips, margins thickened and recurved, upper part of leaf scabrid, 
the lower smooth. Culms 2 ft. 6 in. to 2 ft. 9 in. long, 
very leafy, cylindrical, smooth; panicle 18-20 inches, slender, 
open; sub-panicles (6-7) 3-4 inches apart; spikelets distant, 
not crowded. Floral bract broadly ovate, corrugated, aristate, 
arista short; sub-panicle, stem sub-4-angled below, angles 
rough, 3-angled above, compressed, scabrid. Spikelet broadly 
obovate, sub 3 lines long, blackish; glumes all large and 
broad and nearly of equal size, oblong-ovate, acute, not acu¬ 
minate,, loosely concave, smooth, pubescent or roughish at tips, 
the outer glumes largely corrugated, the outermost much shorter 
than spikelet. Style long, black, thick at base, with short red 
hairs ; stigmas 4, sub-fascieuiate, long and branching from below 
close to the forking of the style. Nut narrow ovoid, somewhat 
turgid, lines long, slightly grooved, whitish, tip brownish, 
red and lining when mature and old, transversely rugulose 
within, base of style persistent. ? Hypogynous scales (“ fila¬ 
ments” of authors), 8, very long and fine, much crumpled and 
entangled, dark-red. 

Hah. Scattered among low bushes and small scrubs, dry 
hills, near the bridge over the Eiver Whakaruatapu, Seventy- 
mile Bush, County of Waipawa ; 1881; W.O. 

3. 6^. sp. nov. 

Plant rather small, slender, spreading, forming , small sepa¬ 
rate tufts. Leaves narrow, about 2 feet 6 mches long, striate 
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below, scabrid, margined, excessively long filiform at tips. 
Culms 3 feet long, slender, leafy; stem-leaves very long, droop¬ 
ing, narrow and filiform at tips. Panicle very slender, 2 feet to 
2 feet 6 inches long; sub-panicles distant. Floral bract narrow, 
excessively acuminate, 13-14 lines long, (of which the filiform 
beak is more than half,) slightly rougliisb, light-brown. Spikelet 
very slender, 2J lines long, narrow, obovato-lanceolate, with 
sharp tips of outer glumes extending beyond, dark-brown ; pedi¬ 
cels fihform, scabrid, rigid, 2-4 linos long; 4 outer glumes 
very acuminate and decreasing gradually in size, 1-nerved, 
minutely scabrid on nerve at back and on margins (especially 
the two outer), red-brown; 8 inner small, obtuse, apiculate, 
smooth, white below, reddish and finely scaberulous at tips. 
Stamens: anthei'S 4, subulate; connective long, acuminate, 
acute, entire, minutely and distantly roughish under a lens, base 
sub-sagittate; filaments shorter than anthers. ? Hypogynous 
scales (“ filaments ” of authors) 6-8, very long, fine, crumpled 
and twisted, reddish-brown, filiform below, broader, flat, 1- 
nerved, and obtuse at tips. Style rather long, slightly rough, 
thicker and pubescent at base, pale red-brown. Stigmas 8 
(rarely 4), long, sub-fasciculate, roughish, dark-brown. Nut (im¬ 
mature) minutely puberulous at tip ; ripe, 2-|- lines long, broadly 
lanceolate, shining, grooved, and obtusely angled, red wdth a 
black spot at tip, base of style persistent, transversely grooved 
within. 

Hah. Among shrubs, etc., on dry spurs of hills near Mata,- 
mau, County of Waipawa; 1882: W.C. 

4:, Gr. muHiglumiSy 

Plant forming medium size tufts ; leaves and culms of equal 
lengthj about 6 feet long, spreading, drooping. Leaves pale- 
green, narrow, almost linear, 4 lines at broadest, upper por¬ 
tion and tips excessively narrow,almostfiliform, margined, slightly 
scaberulous below, more so above ; culms leafy, straw-coloured. 
Panicle 3 feet long, slender, graceful, seeund, compound, with 
about twelve compound (8-branched) drooping sub-panicles, 
the lower ones being 8-4 inches apart; floral bract dark-brown, 
appressed, enclosing 2 spikelets, small, very acuminate, arista 
extending length of spikelet; peduncle and pedicels flat, narrow, 
rigid, slightly scaberulous at edges, stiw-ooloured; pedicel 
length of spikelet; spikelet dark reddish-brown, broadly obovate, 
turgid, Bub 8 lines long, possessing 9 scales, all shorter than 
spikelet or (immatoe) nut, 1-nerved, minutely and closely 
pubescent at tijjs ; the S oukr very small, half the length of 
spikelet, narrow, ovate, acuminate, tips sharp, diverging; the 8 
next broadly ovate, acute, transversely wrinkled; the 7th scale 
is the largest, broadly oblong, apiculate, much concave and over¬ 
lapping at base ; the 8th oblong ; the 9tli (and terminal) narrow- 
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oblong or snb-lanceoIate, and rather large for the innermost 
scale, and (with the 8th) apiculate and concave. Nut narrow, 
spindle-shaped, sub 4-sided at the middle, mucli grooved, 3 lines 
long, white, shining, black tipped, with base of style persistent, 
transversely ribbed within, ribs few% 6-7; style long, 2-bra,nebed, 
fitigniiitic branches 4, sometimes 5, blackish rougln 9 Hypogy- 
nous scales (“ filaments of authors”) 8, very long and fine, and 
excessively crinkled and compacted, both within spikelet around 
base of iiiit as well as outside, light red-brown. 

Hab. Dry Fagus forests near Norsewood, County of Wai- 
pawa; 1885: W.Ll 

Obs, A species having pretty close natural affinity with the 
preceding species, G. parvifiora. 


L Note on the Genus Gahnia. 

It is a curious fict that no modern botanical author has 
given any description of the anthers of Gahnia ; indeed, they 
are not once mentioned or alluded to by them, not even when 
describing the genus or its species. Not by Brown, “ Prod. 
PI. Nov. Holl.nor by Kiinth, usually so very complete, ** Plant. 
Enuin.nor by Hooker, in both “FI. Nov. Zel.,” and in the 
“ Handbook FI.'N.Z.,” and also “ FI. Tasm.;” nor by Bentham, 
in “ FI. Austral.” Forster, howevei*, who constituted the genus, 
does so, giving at the same time a characteristic drawing ofjhe 
anthers of his type species (“ Char. Gen. Plant.,” tab. 26); at 
the same time Forster omits altogether the long “ filaments.” 
La Billardiere, who described two species, and has given plates of 
them with dissections in his large work, “ Prod. N. H. Plant.,’' 
shows the anther; and in both B'orster and La Billardiere there 
is also the peculiar and specifically distinct connective. In two 
of these species now described by me I have been able to give 
their respective anthers, in which their connectives also diifer 
considerably, and thus affruvl a valuable specific character. 
Both Forster and La Billardiere, who describe the anthers and 
stamens of their species, show; how very short the stamens are ; 
which, however, by the latter are said to lengthen after flower¬ 
ing, but only (as shown in liis plates) in a very limited degree* 
Subsequent botanical authors have said that this lengthening of 
the stamens forms those greatly elongated and crumpled “ fila¬ 
ments” so highly characteristic of this genus. I have, however, 
my doubts as to whether those are not hypogynous scales 
(some of them at least), similar, only much longer and flaccid, 
to those of the closely allied genus Lppidmpema* At all 
events, such is really the case in two of the four species I 
have described in this paper, (G. seahenda and G* CArigm^) in 
which are to be found, at the same time, both short stamens 
bearing anthers and those long crumpled “ filaments ’’—which 
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are also broad, flat, 1-nerved, and obtuse at tips.” More¬ 
over, the “ stamens ” or “ filaments ” are almost invariably 
represented as being three or four in number—sometimes, but 
rarely, six; I find them, however, to be usually double that 
number, viz., eight. I had both hoped and intended to have 
paid some close attention to this subject during this summer 
(1886-86), in their native woods, and in their proper season of 
first flowering, (which was also the reason of my not having 
more closely examined in that particular those species I have 
herein described,) but the great distance from me of their known 
habitats (nearly one hundred, miles), and my time now being 
fully occupied with other matters, prevent my doing so. I 
would, therefore, recommend this study to those botanists in 
New Zealand who may have both time and opportunity of per¬ 
forming it; and that not merely for determining whether those 
elongated filaments (or some of them) are really hypogynous 
scales, but for the purpose of ascertaining the several forms of 
the connectives of the respective species. 

Class UL. Ceyptouamia.*^ 

Oedeb IV. MUSOL 
Genus 46. Polytriohum, Linn. 

1, P. sp. BOV. 

Stems simple, erect, rather stout, sub-rigid, red, 1-2 inches 
high, about -J- inch of lower portion bare. . Leaves numerous, 
spreading ; lower slightly decurved, ttpper erect ; linear-subulate, 
lines long, smooth, softisb, green, opaque, margin finely 
pellucid and sharply seriate to base; tips acute, brown; nerve 
stout;,base much and suddenly dilated; basal cells minute, 
sub-orbicular, and double-walled, those of the dilated mem¬ 
branous portion larger, linear-oblong and rectangular, and 
Bxngle-walied. Fruit-stalk single, lateral, stout, 4-^-6 inches. 
long, stiff, red, glossy, very flexuous or tortuous (as many as 
sixteen large crinkles in a single seta), Capsule oblong, B-sided, 
gibbous abovej lines long, sub-erect, green, constricted below 
mouth, margin 01 mouth bright-red; operculum large, conical, 
very obtuse, pale; calyptra very small, reddish-brown, naked, 
base narrow and much lacerated, very slightly hairy near base 
and at extreme tip, but only perceptible under & good lens,- 
^ Bab, On sides of guileys, eastern slopes of the Ruabine 
mountain range, County of Waipawa; November, 1886: Mr, 

• The paper, I bad prepared oontaimng Oryptoganaio plants (sp, nov.}t 
was read at the ordinary meeting of the Hawke’s Bay Philosophical Insti- 
^te held in September, 1885 : however, these in this paper (with a few 
were since being six notable novelties, I embrace this 

of early makirig iihem k^^ 
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Ohs, This is a very striking species of Polytrichum, from the 
extreme length of its tortuous, thick, and richly coloured seta; 
its leaves, jboo, are much more of a pleasing green colour than is 
usual in this genus ; while its capsule and calyptra also differ 
from those of its New Zealand congeners. Its nearest ally 
among our known southern PolytricJuB, is P, magellanicum, 
Hedw,, from which species, however, it differs considerably. It 
might possibly fall under Polytrichadelphus, C. Muell.^ (Gyyhoma, 
Hook. fil. and Wilson). I have received several fruiting speci¬ 
mens of this plant from Mr. Hill, in various stages of advance¬ 
ment, yet all possessing the same peculiarly-formed seta. 

Genus 71. Hookeria, Smith. 

§ Pterygophyllum. 

1. H, macroneura, sp. nov. 

Plant.8-4 inches high, of very close growth, erect, creeping 
below, much branched, especially af top; stems thick, dark, 
somewhat woody, densely matted with dark-brown hairs and 
rootlets; branches flat, forked, spreading, decurved, f-ll- inches 
long, 5-7 lines wide; stalks thickish above and very hairy to 
tips ; hairs patent, pellucid, white, jointed. Leaves pale-duskjr- 
green, quadnfarious (or somewhat sexfariously disposed), imbri¬ 
cated, large, thin, very obtuse, not margined, the upper half 
finely serrate, the lower entire ; lateral spreading, orbicular- 
ovate or broadly elliptic, 2 lines long, dimidiate; dorsal and 
ventral orbicuhir, 2 lines diameter; nerve very stout, extending 
throughout f ths of leaf, forked near tip, and sometimes shortly 
8-branched there ; cells large, oblong-orbicular, much longer at 
the basal portion, and very much smaller at the margins, 
strikingly possessing a minute triangular cellule in every angular 
junction^ PerichsQtial small, sub-linear-ovate-oblong, rather 
suddenly acuminate, margin entire, tips truncate with 2-8 teeth, 
and also 2-8 small teeth near apex; cells linear-oblong, mostly 
4-sided. Fruit-stalk 12-14 lines long, erect, flexuous ; wiry, 
twisted, glabrous, dark-brown, thickened at top, very slightly 
muricated or foughish towards top beneath, thickened at base. ^ 
Capsule oblong, li lines long, dark red-brown, horiiaontal (much * 
drooping when dry), largely tuberoled at base, base thickened 
but not strumous; teeth, external, dark-brown, very acuminate, 
incurved, with two promineut dark distant dorsal ridges, and 
closely transversely barred throughout with denticulate margins, 
giving their long filiform tips a knotted appearance ; internal, 
pale, acuminate, distantly barred, without intervening ciliae. 
r B On the ground, and on rotten sticks, edges of mud 
swamp; low dark woods near Norseyrood, County of Waipawa: , 
188S; F.a 

fine:species, having some afidnity with if* 
Smith; al80^W and petropkila) 06L, 
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but very distinct. Leaves remarkably crisp and ‘ contracted 
when dry, but quickly resuming their natural appearance on 
being wetted. 

2. H, maculatai sp. nov. 

Plant small, f-li inches high, erect, cosspitose, closely 
imbricate, much and sub-palmately branched; branches flat, 
broadest at top, decurved at tips; densely matted below with 
brown rootlets. Leaves sexfariously disposed, closely imbricate, 
broadly elliptic, li lines long, all nearly alike, spreading; 
young leaves pale green, when old spotted at tips of a bronae 
colour, or each tip bearing a round spot of that colour; margins 
entire, but under a high power delicately and regularly den¬ 
ticulate ; nerve red, very stout, at base, extending about fths of 
leaf, slightly forked near tip; cells sub-orbicular, excessively 
small except at the centre from middle downwards ; there large, 
open, increasing in size to base, the basal cells sub-quadrately- 
oblong. Fruit-stalk very short, - 2 lines long, black, twisted, 
flexuous, glossy, thickened at base ; few. Capsule minute, about 
line long, obovate-oblong, sub-erect (horizontal when dry), 
finely reticulate, sub-tuberculate, sub-apophysate, blackish-brown, 
glossy, thickened at base.. Operculum and calyptra hot seen. 

Hab," Shaded spots, base eastern slopes of Bnabine moun¬ 
tain range, County of Waipawa; 1885 : Mr, Hi HilL 

Obs, An interesting little species; its regularly spotted 
appearance giving it a peculiar aspect. It differs much from the 
other New Zealand, species of this genus, its nearest ^ly being 
H, sciadophUa^ Ool, I have received a large tuit of it from Mr, 
Hill, containing inany plants, but .Q-s there were only three 
fruiting specimens, I did not break up one of them to ascertain 
the structure of the peristome and perichsetial leaves. When 
the old leaves below decay, or are gnawed by, some insect, the 
red nerves are left, presenting another peculiar appearance. 


Order V. HEPATIC^. 

Genus?. Gottschea, Nees. 

4^ (iwAotoma, sp. nov. 

I^lant procumbent and sub-pendnloua, dichotomous,, 

;^0 inches long, much branched ; branches repeatedly forkedv 
spreading largely, leafy, 1-5 inches long, ! inch wide,.light- 
greeh, flaccid; stems stout,, cylindrical,, woody, blackish, naked 
and rigid b^ow* Leaves somewhat distant, ireo, imbricatod, 
oWohg-byate, finely serrulate ; ventral (or under) obtuse, very 
thin, flat, not plaited,; ciliate on upper basal margin ; dorsal (or 
upper) wavy, rumpl^ margins slightly irregular, upper basal 
|pombn very br^ and overlapping, apex very acute, 

leaves, much 
S wittun. -(or•' 
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above) the junction of leaves with stem, sub-orbicular-ovate, 
deeply emarginate, the upper half slightly and irregularly cilio- 
sen-rate, the lower entire; stipules on braiichlets sparingly 
ciliate; cili£e jointed. Cellules very small, distinct, conipacb, 
of irregular sizes and shapes, mostly, rounded, sometimes sub- 
rectangular, extending also into the teeth. 

Hab. On a rotten stump, forming a large handsome hemi¬ 
spherical clump, completely hiding its support, and with nothing 
else growing mixed with it, in a forest swamp among fern trees 
(Diehmia sqmrrom), near Norsewobd, County of Waipawa, and 
only seen in that one spot; October, 1885 : TF.C. 

' Ohs, This is a reraarhably fine species, perhaps our largest; 
it has close affinity with Or, nobiliSf Nees,.and might easily be 
taken for it at first sight. It differs, however, in its much larger 
size, in its procumbent sub-pendulous habit, and in being 
repeatedly forked; also, in the different shape of its leaves (both 
lobes, the upper lobe being also waved and rumpled), in their 
being more distant and open, and much less and more finely 
serrulate ; in the stipules also being entire in their lower half; 
and especially in the areolse being of a widely different shape, 
very minute and distinct. Fruiting specimens not seen. 

Genus 24. Possombrojaia, Eaddi. 

1, F. macrophyllat S^. nov. 

Plant creeping, rather large, spreading S-3 inches each way> 
overlapping, much and dichotomously branched, succulent, very 
fragile. Branches stoutish, dai"k-coloxired, with many dark- 
purple long rootlets below; branohlets 4-9 lines long, usually 
naked above in the middle. Leaves sub-erect, crowded^ wavy 
and rumpled, highly membranous, papillose, shining, green, 
sub-remform-quinquangular, lines^ broad above, sessile, 
amplexicaul laterally, margins sub-excised-sintiate, with about 
five small equidistant angles, sub-acute and minutely apibulate; 
tips of branohlets sub-rosulate ; cells large, broadly-oblong and 
sub- orbicular-quadrate* Perianth large, erect, catnpanulate, 
open, wavy, margins slightly laoiniate. Pruit-stalk erect, stout, 
6-8 lines long, white; capsule, globose, finely papillose, dark- 
purple ; spores and elaters rich dark-brown ; the helices of 
elatera minute ani largely gibbous. On the capsule bursting, 
the broken shell is relexed on the stalk, and the spores and 
elaters form a large globular ball. . 

• Hak. Damp shaded spots, ravines, east slopes of Euahine 
mountain range, County of Waipawa; 1885; Mr. H. HilL 
Obs .: A species near to F. nigncauliSf Coh 

Genus 28. Podomitrinm, Mitten. ; * 

1, P,: Smraydimm. &p, noy. 

Plant dark-green, procumbent, of dense growth, slightly 
creeping,-much and loosely overlapping and overgrowing; fronds 



288 


Transaction,— Botany, 


or lobes horizontal, drooping, scarcely sub-erect, very irregular, 
of various shapes and sizes, i inch to 2 inches long, 2 lines 
broad, mostly ovate-acuminate and linear-ovate, obtuse and 
emax’ginate, sometimes stipitate, wavy and rumpled, smooth, 
shining; midrib stout, succulent, not clearly defined save at 
base, with fine, short, brown rootlets on the lower portion ; 
margins thin, entire; frond much thicker on each side of the 
costa, tips often proliferous ; sometimes several small fronds or 
lobes issue from a kind of flat rhachis, and then it possesses a 
somewhat sub-pinnatifid and forked appearance, lobes linear- 
acuminate ; cells oblong, transverse. Fructification 1-3, from 
each side of midrib base of frond below. Involucre short, 
slightly tumid at base, with a few broad, obtuse, laoiniate scales, 
shallow-cup-shaped, closely adhering, highly cellular, largely 
laciniate *, lacinise serrate, decurved. Perianth 8-3i lines long, 
greenish with a purple-pink hue below, stout, slightly curved, 
smooth, shining, finely striate, cylindrical, narrowed and many 
plicate at apex, mouth laoiniate; lacinise long, slender, wavy ; 
cells linear-oblong, barred. Fruit-stalks inches long, 

stoutish. Capsule lines long, cylindrical, brown-purple, 
smooth, shining; valves linear, sub-acute, cohering strongly 
at tips after bursting; tips thickened; cells narrow - linear, 
thickened at ends. Elaiers very numerous and long, twisted, 
enclosed, (somewhat like tliose of Lejmnia and Pellia—teste 
Dumort’s figs.,) much implexed and crumpled, brownish, ends 
sub-acute; on the capsule bursting, the elaters remain in a 
largish globular, flufiy ball, covering the whole capsule. Spores 
Orbicular, smooth, brownish-green, centre depressed, edges 
entire. Male: a few antheridiss, sessile on each side of mitCib 
below, under a broad sub-flabellate scale, margin sinuate and 
serrate, generally opposite in pairs and near the base, but some¬ 
times on the stipe and sometimes scattered, 2-8 on a frond. 

Not being satisfied with the comparatively low power of my 
own microscope, I applied to Dr. Spencer, who has an excellent 
and powerful compound one, (which he has also used so veiy 
effectually in describing the fresh-water Alym of blew Zealand 
in his papers in past volumes of Trans, N.Z. Inst.,’’) and 
Dr. Spencer has very kindly examined the fruit, etc., of this little 
plant j and has also sent me the following interesting and copious 
description, which, with much pleasure, I bring forward here 
j The elaters^ are very beautiful objects, they give one' the 
idea of a dQuble cord twisted into two helices; with a high 
power, a distiaot but exceedingly fine membrane is seen sur- 
roundmg the loops, not straight but following their sinuosities. 
; The spores circular, edges quite smooth, outline double, 

: *^th cellular space between the two contours. Elaters, length 

(Dr. Spencer 
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Bah. Oil the earth at water’s edge, in a deep, narrow, and 
dark glen (in which the sun never shines); forest, near Mata- 
man, County of Waipawa (barren); 1888: and also in^ a swamjp, 
in dense forest near Norsewood, same county (in, fruit); 1885: 
W,0. 

Obs. L This species, though allied to P. fhyllanthm^ Mitt,, 
differs pretty considerably from that plant, and that in several 
' particulars—from its description as given in “ Flora N.Z.,” 
and in the ‘^Handbook FI, N.Z.,” and from the drawings and 
dissections of that plant, with description, as originally given by 
Sir W. J. Hooker in his “ Musci Exotici.” ^ There is, however, 
another and similar plant, (discovered here in New Zealand by 
myself, and fully described by Hook. fil. and Taylor, in the 
‘‘ London Journal of Botany,” 1844, as Diploloena cladorhizms; 
and afterwards described in the “ Synopsis Hepaticarum ” as 
, Blyttia dadorhiza^is,) to which this present one is very much more 
closely allied. But Mitten, in those two works on New Zealand 
Botany above named, has subsequently united those two plants 
(formerly “ 2 species and 2 genera”) as being but one species; 
to this, however, I cannot agree. And it is worthy of notice 
that both Sir J. D. Hooker and Dr. Taylor, who well knew 
those two plants and published them, had considered them to be 
very distinct; although, from what they say, they evidently had 
not seen DiploUma cladorhizans bearing perfect fruit: moreover, 
those able cryptogamists, the authors of the “ Synopsis Hepati¬ 
carum,” while disagreeing as to their being two genera, made two 
distinct species of them. For my own part, I think that Mitten, 
has united two plants under his Podomitmm phyllantJm (l*c.), 
which, by his own showing there, might very easily be clone. 
But he that as it may, of one thing I am pretty sure, that this 
plant I have now described in this paper is a very different one 
from that ori^nally discovered in New Zealand (Dusky Bay) by 
Dr. Menzdes; in 1791, and published by Sir W* J. Hobker in his 
Musci Exotici ” as (Podo»7wWwm) 

Ohs. IL This little novelty has caused me no little labour 
and research ; for from my first detecting it in its darkish home 
(a deep rift in the earth at the head of a low, forest guU®y 
between two mountain spurs, a place, too, very dangerous of 
access, or, rather, to get. out from, owing to its perpendicular 
and cmmbhng sides and nothing serviceable to lay hold of), I 
believed it to be something new; but it was barren, and not 
unlike other and known small frondose Hepatim; subsequently 
I sought flowering sjpecimens in that .spot but failed. I was 
much pleased in again unexpectedly meeting with it in a new 
: Iqbality,. and beginning to show fruit ! I brought a good sized 
portion carefully aw month it became fully 

■dev^bped;-'"': 
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Art. XLV.— A brief Lut of some British Plants {Weeds) latehj 

noticed^ af^armthj of recent Introduction into this Part of 
• the Colony; with a few Notes thereon* 

By W. CoLENSo, P.L.S., etc. 

\^ead before the Bawke^sBay Bkilosophical Institute^ lith December^ 1885.] 

In my travels or wanderings on foot during the last 2-8 years, 
mostly in and about the Seventy-mile Bush and its neighbouring 
localities, I have occasionally stumbled on a British plant that 
I had never seen before in New Zealand, that is since I left 
England, upwards of fifty years ago, On three occasions in 
particular I was at first, and for some time after detecting the 
plant, induced to believe that 1 had gained something additional 
to our indigenous Flora; but on examination, etc., I found 
out my mistake. I shall, however, only mention those few that 
are of recent introduction, at least here in Hawke’s Bay; as 
far too much, in my opinion, has been already often said and 
repeatedly published respecting those British and Australian 
weeds, which have long been established in New Zealand, some 
of them even before it became a British colony! otherwise I 
might easily do as others have done before me : make out a long 
and wearisome reiteration or useless catalogue of hard names. 

On the contrary (and as Sir J. D. Hooker in writing on this 
subject has shown), an increase of knowledge, if not a real 
benefit, is obtained^ by noting the fsict oi the introduction ov first 
notue oi my of bur Home and foreign common weeds into the 
',coIohy.;,'''' 

Ranunculacecs* 

Baniinculm hirsuttis^ Curt. (Pale Hairy Orowfoot). Only 
cm plant, and that a very large one, quite a little erect bush of 
above a foot high, containing very many flowers. (This is one 
of the three plants already dluded to, that on first sight I sup¬ 
posed to be indigenous, it had so much in common with our 
larger New Zealand Ranunculi.) In an open sunny watercourse 
near Norsewood; 1884. 

OrucifertB, , 

Corbm^pus didyma^ (Wart Cress). A single plant only, 
te a pretty prostrate one* This plant is not generally 
spread at Home, being confined to the south-west of England, 
1 found this during the present s (1885) at Napier. 

Camelina \ sativd^ Crantz, (Gold-pf-Pleasure). Of this also 
, I only detected a single plant, and that a few years ago near 
; it was of large sizje (for the species) and fpli of flowers 
^^p Anit; I have n# observed it since. I dried 

dti :v-.''tts'obmihon.^E ■ name'- seems wonderfully■, 
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Linum angustifoUum, Huda. (Narrow-leaved pale Flax). First 
observed this summer here in Napier. 

Hyiwidneau 

Hypencum androsmnmi^TAxm. (Tutsan; Park-leaves). One 
fine plant oul}^ hei ‘0 at Napier, in my field; first observed at 
Christmas, 1884, bearing flowers and :huit. 

Umhelliferm. 

Torilis nodosa, Sm. (Knotted Hedge Parsley). One small 
plant only seen, and that in a very strange out-of-the-way spot 
for a foreign weed to be found in, at the base of a high cliff, side 
of the Eiver Mangatawhaiiiui, Seventy-mile Bush; 1884. This 
little plant gave me some trouble; for, on my first meeting with 
it (young and leaves only), I supposed it to be Daucus brachiatus, 
Sieber, (an indigenous common northern plant that I had never 
met with in tiiese parts,) or, something new; so I watched it 
carefully. On a subsequent visit I procured a tiny bit in flower, 
and on a still later visit-its curious fruit, when I soon found out 
what it was. 

Rubiacem. 

Galium aparine, L. (Goose-grass, or Cleaversh This fine 
species of Galium grows strongly here at Napier. First noticed 
•in 1884. 

Compositacea. 

Crepis pulchra, Linn. (Small flowered Hawk’s Beard), 
Sparingly in my field at Napier. 

Crepis t€Ctomm, lArm. (Smooth Hawk’s Beard), With pre¬ 
ceding; this plant becomes a biennial in New Zealand. At first 
I had supposed this plant to be a nov,, from its large siise and 
woody stems, and being a perennial. 

Bypochtmis glabra, hmn. {Smooth. Oat’s-ear). With prer 
ceding ; fifst noticed in 1884. 

Ldpsana Linn. (Common Nipple-wort). In one 

spot only, in an open grassy glade in a thick wood, south of the 
Eiver Mangatawhainui^ near Norsewood; first noticed in 1888; 

Arctium Lijon* (Burdock ; Olot-Bur). I first saw 

this plant in 1882^ in a dense and unfrequented |)art of the 
Seventy-mile Bush. There was only one plant of It, a young 
one, having 2-8 large prostrate leaves resembling rhiibarb. I\ 
could not tell what to make of it! I gazed on it with astonish¬ 
ment, much like Bobinson Crusoe on seeing the print of a 
human foot in the sand 1 ’ I had seen nothing like it in New 
Zealand. [To the best of my recollection I had never seen the 
burdock growing in England.] I visited that one plant several 
times durtog the first six months, with great expectations, but 
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could make nothing of it, as during that period it showed no 
signs of flowering. Subsequently, however, it flowered. I 
collected and dried specimens, and brought them to Napier, not, 
however, without some amount of misgiving. On due examina¬ 
tion, I found out what it was. Unfortunately I did not go again 
to those localities until the following Spring; and,' as it had 
seeded plentifully, and the cattle had got into that wood, they 
carried off its sticky burs in all directions; so that from that one 
plant hundreds have been disseminated, filling the neighbour¬ 
hood with a much worse weed than the introduced thistle. Like 
many other of the foreign weeds, it flourishes exceedingly, and 
grows to a very large size, 4 feet high, thick, bushy and strong, 
insomuch that a few plants growing together offer quite an 
obstacle to the traveller that way. 

Among sundry other plants of this extensive and easily 
introduced Order, that have also found their way here during 
the last few years, (although previously known in other pai-ts of 
the colony,) may be mentioned 

Chryaanthmum leucanthemum, Lina. (Great Ox-eye). In 
great quantity about Waipawa and Waipukurau, quite whitening 
the fields at Woburn with its flowers. 

AchUlea millefolium, Linn. (Common Yarrow or Milfoil). At 
Norsewood; where, however, it bears purple flowers, and looks 
well. 

Cewtaumsobiitiaifs, Linn.(Yellow Star-thistle; St.Barnaby’s 
Thistle). Napier. 

LaUata, 

.. Prunella vdgaris, Linn. (Self-heal). This weed, long known 
in&e north of New Zealand, I first noticed about five years 
ago, and then only a few, ^d in two or three adjoining spots. 
When I first saw it, being young and only showing leaves, I did 
not reoogmse it. On a subsequent visit it was m flower. In 
the following year I was again sojourning in that same locality 
(Seventy-mue Bush), when one day a gentleman drove up to the 
house where Iwas ; he had been up in the forest collecting ferns 
aad planj^. for his garden, and among others he had carefully 
talwa up some young Prunstta plants; but on my telling him 
what they were, he quickly abandoned them. Tms plant, too, 
has ^read'wonderf^^^ in a short time, supplantmg, over- 
rmming, and destroying the low indigenous herbs; which is the 
mom :i^ily d<me tl^ 
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Aet. XLVI.— On Oiianthus puniceus, Sol. 

By W. C 014 ENS 0 , F.L.S., etc. 

[Bead before the Haioke^s Bay Bhiloso^hical Institute^ December^ 1885.] 

Fob many years this truly handsome plant has at various times 
largely occupied my thoughts. Partly from its great beauty and 
comparative variety; partly from the large and cosmopolitan 
Order to which it naturally belongs, Leguminosa, (so common in 
the neighbouring countries of Australia and Tasmania,) being so 
poorly represented in New Zealand; and partly from its genus 
being small and almost endemic. Ladeed, I might go almost a 
step further, and add, that there is a kind of veil or mystery 
shrouding it, which hereafter may be clearly explained. In few 
words, that “mystery” is this: that I have never met with it 
growing truly wild and common, as. all the other indigenous 
plants are found, although it may have been, like some of our 
genera, originally confined to one special area. Indeed, ^ think 
that, had it not been early raised from seed and generally culti*- 
vated by the colonists, (as well as at Home,) it would very 
nearly have become extinct, like some other New Zealand plants. 
And in this respect it seems to me .to belong to that small class 
of esteemed plants that were long and assiduously cultivated by ' 
the ancient Maori people—viz.: the Taro (Gohoasia cmbiqmmm^ 
Schott.), various sorts; the Kumara, or sweet potato [Ipomcea 
chrysorhiza)^ many varieties ; the Ante {Broussonetia f>apyrifera\ 
Paper Mulberry; the Tamure, or Awanga {Phormium colmsoij, 
var., striped New Zealand Flax; and the Tipara [Oordyline^ 
sp. undesoribed), Broad-leaved Oabbage-tree. In one or two 
points, however, the CUanthus differs widely from them; (1) 
It bears seed abundantly; and, (2), it flourishes in almost all 
spots where it has been planted. Yet, in connection with 
this, I may observe that, although I have not unfrequently 
noticed a large shrub of CUanthus bearing hundreds of fruitful 
pods of seeds, that were left on the plant to ripen, burst, and 
fall to the ground, I have scarcely seen an instance of any 
of those many seeds springing spontaneously from beneath or 
around the parent plant ; and this great peculiarity obtains 
also in a large measure among the Phormium species. 

On my arrival in New Zealand, (Bay of Islands, 1884,) I 
first saw this fine plant in full bloom in the gardens of the 
missionaries; naturally 1 was struck with its imposing appear¬ 
ance, as I had never seen it, nor anything like it, before; indeed 
at that time it was scarcely known at Home. I very soon 
cultivated it in my own garden. In all my travels at the North, 
extending over several, years, and crossing and reorosaing the 
country in all directions, I never met with the Olianthmgtmmi 
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wild or naturally, save on two or three of tjie smaller islets in 
that Bay,—notably on a small islet named Taranaki, in the 
mouth of the Eerikeri Biver. I have also seen it occasionally 
in deserted food plantations, and near the residences (occupied 
or abandoned) of the- old Maoris ; still it was a plant very well 
known among them. 

The plant, however, was early seen in New Zealand by Cook 
and his co-voyagers, on his first voyage, and no doubt on this 
Bast Coast, and perhaps more than once at the different places 
where he touched and went on shore on that voyage, the time 
of the year being that of the flowering season of this plant—as 
at Tolaga Bay, Mercury Bay, and the Bay of Islands. Specimens 
of the plant were at that time taken, Home by Sir Joseph Banks 
and Dr. Solander, and the plant was named 
by Dr. Solander, who established its genus. Borster, who 
accompanied Cook on his second voyage, (and who has done 
so much towards making known the botany of this country,) 
probably never saw it, although here in the proper season for 
observing it, as his visits w’ere confined to the South Island, 
where, I have reasons for believing, the plant was not originally 
found. The more modern botanists, also, as Lesson and Baoul, 
whose researches and discoveries were mainly confined to the 
South Islandj make no mention in their works of having met 
’ with it; and the two Cunninghams, who were also early in New 
Zealand at the North, and who spent some time there (especially 
Eichard Punningham), also never saw it. 

However, it was first pubhshed by^ in 1882^ 

in his ** General System of Botany,/’who changed its original 
name of (known also to. hma) to Bonia punicea. His 

description of the plant is a good one (a portion of its character 
I extract) :—** VmUlum ovate-lanceolate, acuminate, rather 
shorter than the keel, -reflexed; Wiftys lanceolate, acuminate, 
half the length of the keel,” etc. ** Native of New Zealand, 
where it was first discovered by Sir Joseph Banks and Dr. 
Solander, who gave it the name of {loc.dt.f 

vol. ii., p. 468.) Of course, Don could only have known ot 
those: New Zealand specimens from which he drew up his 
description; he does not say why he changed the name of the 
plant given to it by its discoverer, which, curiously enough, he 
also gave hi$ own name to 1 though he says it was ** named in 
honour of Mr. George Don, of Forfar,” his own father. 

. This was followed by Dr* Lindley, in 1884, in a more 
elaborafe account of this plant, in a paper ** read December 2, 
1884,” before the Hoftioultural Society of London, and published 
in 1885, in their ** Transactions,” 2nd series, vol. L, p. 619i 
accompanied with a large and well executed coloured drawing 
‘tQfJiy from the pencil of. the celebrated flower painter, Miss 
^1^^- ;:;Thl)S, ^larther. ;.obsefve, 'was 'taken" from. 
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ar fresh specimen of the plant ** raised in England from seed 
gathered by tihe missionaries in New Zealand, where it is said 
to be called < Eowhaingutu-kaka,’ or Parrot’s-bill, and to grow 
to the size of a large tree ($ic) —“in England, however, it has 
not reached beyond 4 feet in height/’ The coloured drawing 
of the plant is a bold, clear, and good one, and shows the 
flowers much as Don had described them, with their “ wings 
lanceolate and acuminate.” At that time Dr, Lindley restored 
to the plant its original name of Clianthus puniceus, which it has 
properly retained ever since. 

During my early visits to the East Coast, but always late in 
the summer, (1888-1843,) landing at Wharekahika (Hicks’ 
Bay), and travelling on foot to Poverty Bay, in and out among 
the Maori villages, 1 noticed a few scattered plants of Clianthus^ 
though much as I had formerly seen them in the North. 

In 1844 I came to Hawke’s Bay (second time) to permanently 
reside, and it was not very long oefore I obtained plants of 
Clianthus (from seed or cuttings) from the Maoris for my garden. 
In due time, when these grew and flowered, I noticed a marked 
difference between their flowers and those of the northern plant, 
with which I was so well acquainted. At first I did not pay 
^eat attention to it, having vastly too much of other and more 
important matters to attend to, but in course of time, and as my 
plants grew so tall and to such a large size, I examined them a 
little more closely, and then I discovered what I believed to be 
a true specific difference, or, at all events, showing a marked 
variety, if the newly-detected characters should prove constant. 
Somewhere in the decade of 1840,1 sent specimens of this southern 
form of (with other plants) to Kew, to Sir ^.3. 

Hooker, calling his attention to the differences I had noticed ; 
in the course of (say) the following year, Sir W. J. Hooker, 
in reply, said that they at Home who had examined the dried 
specimens sent could not detect any material difference. 

After that time the matter slept, as far as 1 was concerned. 
Of late years, however, having the southern form (as I call it) 
always here in my own garden, and seeing it generally ^plenti¬ 
fully cultivated in gardens in this town, and in the adjacent 
country villages and other places, I have been led again to 
closely examine the plant, and 1 have found that those differences 
I had formerly detected still continued. I, therefore, obtained 
both seeds and plants of the northern form from Auckland, and 
this year the plants have flowered in my garden; and now, having 
the opportunity of comparing closely the two forms in a living 
state, I ^ve briefly the result of my old and new examinations, 
which will serve sufficiently to point them out. 

1. Olianthiis pmiceu$f Bol. {vera: N. form). 

Slower 3 inches long, inch broad; standard ovate, very 
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acuminate, sides nearly straight, claw long; wings lanceolate, 
acuminate, acute ; colour a clear lively scarlet, 

2, Glianthus maosimuBy Col. (8. form). 

Flower 2-2J inches long, inches broad ; standard broadly 
ovate, acuminate, sides rounded, claw short; wings somewhat 
oblong, broad, very obtuse (rounded) at apex; colour a less clear 
red, verging to more of a dark or crimson hue, with a large dark 
spreading blotch at base of the standard; flower broader; and 
the substance of the petals, especially the keel, thicker, more 
coriaceous or skinny, and finely wrinkled. The leaves also of 
this species are larger, some leaflets measuring more than two 
inches; these are also more membranous and glabrous than in 
the northern form; and the whole plant is stouter, rises higher, 
generally from 6 to 10, or even 12, feet. 

The principal differences, however, which are clearly apparent 
at first sight, (especially if the flowers of the two forms are 
compared together in a living state), consist in their relative 
sizes, in the shape of their standards, and more especially in 
their wings, and also in their colours; but whether those 
differences, though constant, are sufficient to constitute two 
separate species, or merely varieties, is of little consequence to 
me—the two forms exist. 

And here I may further remark (having very frequently of late 
years noticed it), that several of our indigenous New Zealand 
plants, and in particular of genera of which it had always been 
believed thatNew Zealand possessed but species of each genus, 
have now, at least, species to each genus ; or if not exactly 
(amd beyond all controversy) two species, seeing that the limit 
of a species can scarcely be clearly defined, then two forms ; the 
southern form being very distinct from the northern one, yet 
pretty closely resembling it in general appearance. And this I 
have especially noticed to take place in the Orchid Order : e.g. 
Dendrobium, Sarcochilus, Bolbophyllum, Gastrodia, Earina, 
Microtis, and Orthoceras; to which may be added Gratiola, 
Dianella, Arthropodium, Tupeia, Australina, Hohoria, and many 
.others. 

To this mysterious subject, however, of dimorphism (found 
here again in QUantihm)^ I hope to return on some future 
‘ occasion. : 

In conclusion, I may add, that Lindley’s description of 
OUanthm pimimts agrees with the coloured drawing of the 
English cultivated one already referred to, in which the al<B or 
wings are correctly shown to be lanceolate acuminate with acute 
tips. A. Ouimingham's description of the same, in his ** Pro- 
^omus Novm Zealahdise,*! (pumished several years after, 1889), 
m Aaansds Ium p- 246), is dx’awn, as 

frw two sources, tho one being ** SoWder's MSS, 
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in Bibl. Banks,’’ and the other Dr. Bindley’s description already 
mentioned; as at that time of Cunningham’s writing his 
valuable paper in England, he had not seen the plant growing 
in New Zealand,—although he did afterwards in my garden and 
elsewhere. Sir D. Hooker, in his “Flora Novse Zelandiae,” in 
describing Clianthus puniceus gives the following: (1. of the 
genus), ^^Veodllum ovatum, incumbens v. reflexum, carinam 
oblongam cymbiformem sequans ; alee lanceolatae, basi exoiso 
auriculatsB, carina brevioresand (2. of this species), Standard 
ovate, slightly recurved, as long as the keel. Wings lanceolate, 
sub-falcate, sharp, twice as long as the standard, lJ-2 inches 
long,” Here, however, while his description of the shape of the 
wings is quite correct, and in agreement with both Don and 
Bindley, above, viz., “ Wings lanceolate, sharpthere is a manifest 
error with regard to their size—“ twice as long as the standard.” 
This latter is corrected in his “Handbook,” published several 
years after (1864), and altered to “ half as long as the stan¬ 
dard while the former description of the shape of the tips of 
the wings is also altered from “ sharp ” to “ acute or obtme; ” 
evidently, as I think, to embrace the two states or forms (whether 
species or varieties) to which I had early called his attention. 

Napier, December 10th, 1885. 

P.S.—Biving flowers of both plants, with mounted dissec¬ 
tions’ showing the diverse forms of their parts, as described in 
this paper, were exhibited at the ordinary meeting of the 
Hawke’s Bay Philosophical Institute in October, 1885.—W.C. 


Art. XBVII. —Description of New Species of Native Plants, 
By D. Petrie, M.A. 

\Esad before the Otago Imtitatey ^th Jme^ X885J 
Cotuia gogmi, n. sp. 

A MiNUTB, prostrate, creeping herb. 

Stems very short, clothed by thcf leaves, and woolly below 
their insertion. 

Beaves broadly-oblong, ^ inch long; upper half cut into 
6-7 linear lobes directed forwards, greyish-green ; lower half 
entire, membranous, scarious, 1-nerved,^ more or less pubescent 
on the margin and outer surface. 

Heads small, subsessile or sessile at the tips of the branches; 
peduncles very short (rarely exceeding ^ inch), woolly or 
pubescent; bracts in one or two series, ovate-oblong, obtuse, 
dark-purple at the edges: outer florets, female in one series; 
inner hermaphrodite ; style crowned by a thin disc-like flattened 
stigma^ in both female and hermapj^odite flowers; stameng 
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exserted, and style still larger than the stamens. Achene not 
seen in the mature form, but apparently glabrous. 

Bah. Old Man Range, 6,000 feet; and Mount Pisa, 6,000 to 
6,000 feet. 

A very peculiar species, having considerable aflSnity to C. 
pectinata^ Hook. fil. The most remarkable point in its structure 
is the capital flat-topped stigma, which is common to both kinds 
of flowers. In some specimens the stigmatic disc shows traces 
of a division into two lobes, but I, have seen none with anything 
like two branches to the style. Cotula maniototo (mihi) in this 
respect approaches the present species, for in all its herma¬ 
phrodite flowers the stigma is capital and flat-topped. The 
flowers of the outer row, on the other hand, have in C, maniototo 
two short arms to the style. 

If this peculiarity should prove constant in the present 
species, and it should continue to he regarded as a Cotula^ the 
character of the genus as now formulated will require modifica¬ 
tion. I was unfortunately unable to procure mature achenes, 
as my specimens were gathered about the middle of February; 
the mature fruit might he got in March. The plant is very 
common on the top of the Mount Pisa Range, and less so on 
the Old Man Range, above Deep Creek. 

MyosoUs cheeseminiii n, sp. ^ 

A small, branched, hispid perennial. 

Stems several, slender, ascending, about 1 inch in length, 
densely hispid. 

Radical leaves 7-9 lines long, spathulate-oblpng, acute, 
8-nerved near the base, the upper half coriaceous, the lower 
membranous, everywhere densely hispid with appressed stiff 
hairs, except on the lower third on the inner face, which is 
glabrous, 

Cauline leaves similar, but narrower, shorter, and more acute. 

Flowers, 1-4 on each stem, solitary or in pairs in the axils of 
the upper leaves, shortly pedicelled, 6 lines in length. 

Calyx densely hispid with appressed hairs, shortly 5-lobed, 
the lobes acute. 

OoroUa white,; the tube twice as long as the oalyx^ limb 
about STines across. 

Anthers not exserted, style projecting nearly one line beyond 
the obroUa. 

Nuts in pairs, narrow-ovate, lenticular, smooth and polished, 
dark-brown; with narrow wing-like ridges. 

feet), on steep faces of 

. shingle above the snow-drifts^ 

i; ; A nbost beautiful little plant. The flowers are conspicuous, 

^hey have also a strong, and 
by insects, by whicl^ 
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their fertilisation is doubtless effected. I have much pleasure in 
dedicating the species to Mr. T. F. Oheeseman, P.L.S., who has 
done much to elucidate the New Zealand species of the genus, 

I have a form of this species from Mount St. Bathan’s 
(4,500 feet); and Mr. G. M. Thomson informs me that he has 
gathered the same on the Eock and Pillar Eange at an altitude 
of 4,000 feet. 

Carix herggreeiiy n. sp. 

Small, loosely tufted, reddish-brown. 

Culms very short, 1J - 2 inches long, flattened above, shorter 
than the leaves, and enclosed to the base of the head by thin 
broad sheathing bases. 

Leaves red-brown, 2-8 inches long, flat linear, of uniform 
width throughout the blade, obtuse, not serrate, finely and 
closely striate ; bases paler, membranous, sheathing, twice as 
broad as the blade. 

Spikelets 3, unisexual; two lower female, uppermost wholly 
male, approximate, stout, each 8 lines long, on short slender 
pedicels; bracts leaf-like, sheathing, diminishing in the upper 
spikelets. 

Glumes broadly-ovate, shorter than the utricles, mem¬ 
branous, obtuse, rarely mucronate, entire, l-nerved, with dark- 
brown streaks and blotches. 

Utricles turgid, bi-convex, elliptic-oblong, not beaked, shortly 
bifid, spreading, very faintly nerved, dark-brown or black above, 
elsewhere green. 

Branches of the style, 2. Fruit, 8-angled. 

Hah, Mount Pisa Eange, at the head-waters of the Luggate 
Greek, 4,000 to 5,000 feet. 

This is a most distinct species. It is most nearly related to 
C, uncifolia, Oheeseman, but its short red-brown obtuse ensiform 
leaves readily distinguish it fcom all its congeners in New 
Zealand. The male spikelet is somewhat larger than and not 
so stout as the female ones. Named in honour of Dr. Sven 
Berggren, of Upsala University, who has described and figured 
several New Zealand species of the genus. 

Caress Hrkii, n. Bp^ 

Small, densely tufted, grass-like; forming low tussocks 1-2J 
feet in diameter. 

Culms i -1 inch long, very slender, much shorter than the 
leaves, and enclosed in their sheathing bases. 

Leaves 8-6 inches long, filiform, involute, slightly striate, 
pale-green, with short broad membranous sheathing bases. 

Spikelets 3-5, forming a compact ovoid head 6-9 lines long, 
sessile, closely approximate, female below, male above, few- 
flowered; bracts variable, the lowermost usually l§af-like, the 
upper glume-like, all shortly sheathing at the base. 



298 


Transactions. — Botany. 


Glumes ovate-lanceolate, acute, entire, membranous, pale at 
the top and edges with prominent green midrib, slightly larger 
than the utricles. 

Utricles ovaxe-lanceolate, plane-convex or concave-convex, 
sub-stipitate, many-nerved, with recurved wings and tapering, 
bifid, serrate beak. 

Branches of the style, 2, long, 

S.al. Mount Pisa Bangs, at the head-waters of the Luggate 
Creek, 4,000 to 5,000 feet. Male flowers are sometimes absent in 
the lowermost spikelet. The foliage, though somewhat harsh, 
is readily eaten by sheep. ' 

This species is allied to C. mihi, = 6\ viridiSf mihi, 

and C. kaloides (mihi). Named in honour of Mr. T. Kirk, F.L.S,, 
a veteran worker in the Flora of New Zealand, 

Car ex thomsoni, n. sp. 

Small, tufted, pale-green. 

Culms very short, | -1 inch long, much shorter than the 
leaves, and invested by thin sheathing bases. 

Leaves IJ-2 inches long, linear, tapering upwards, acute, 
flat, deeply striate, finely serrate towards the top, their bases 
membranous, sheathing, and twice as broad as the blade. 

Spikelets 8, crowded, female below, male above, forming a 
compact head J ^ inch long; bract short, ovate, mucronate* 

Glumes ovate, acute, Smerved at the middle, membranous, 
entire, dark-brown at the margin, as long as the utricle. 

Utricles lenticular, ovate or elliptical, broadly winged, shortly 
stipitate, nerved,;With bifid beak, the upper half finely serrate. 

Arms of t^^ 

Jlah. Mount Pisa Bange, 5,600 to 6,200 feet. 

The male flowers occur chiefly at the top of the uppermost 
spikelet; they are rare on the lowermost, less so on the middle 
one. The pknt forms small low tufts, 8-5 inches in diameter. 
Flowering or fruiting specimens are not by any means easy to 
find. It is very common in the most exposed situations on the 
very crown of this wind-swept range. 

Named in honour of Mr. G. M. Thomson, F.LiS., of 
Dunedin. 

Carex mueUeri t=s C. viridiSi tmhi. 

My friend Sir Ferdinand von Mueller has pointed out to me 
that the specific name viridis^ which I attached to a species of 
Cam described in yol. xixi. of the ‘‘Transactions of the New 
Zealand Institute,"' has been already used to designate a plant 
from Mexico. I have now very great pleasure in associating 
the name of that distinguished botanist with this interesting 
plant, in recognition of his great services to the science and of 
manyMndnes 
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Abt. XLVIIL —On the Classification of the Algss. 

By R. M. Laing, M.A. 

\fiead before the Philosophical Institute of Canterbury, Qth August^ 1885.] 

Plate Xa. 

Many attempts to classify the Algm have been made, and though 
of late years our knowledge of this division of plants has greatly 
increased, yet it cannot be said that their relationships to each 
other have been satisfactorily made out. The older botanists 
■were content with dividing them into two genera, Conferva in¬ 
cluding all fresh, and Fucus including all salt water forms. 
Harvey was the first to divide them into three groups, according 
to the supposed colour of their spores, thus: Chlorospermecs 
(green-spored), Melano^ermea (olive-spored), Bhodospermea (red- 
spored). In these divisions he has been followed by Sir J. D. 
Hooher, up to the present day. 

Decaisne divided the Alga into Synsporea (united spores, the 
modern Conjugateci)^ Aplosporea (spores simple, not motile, 
green or brown), Ckomtosporea (separated spores, motionless, 
red, developed in fours). The next classification was that of 
Thuret; his divisions are well known: (1.) Zoosporea^ (2.) 
ChlorosporecSf (3.) Phaosporem^ (4.) Fitcacea, and (5.) Floridm, 
In 1872, Cohn proposed to abolish the distinction between Alga 
and Fung% and form them into parallel lines. In 1875, Sachs 
said the classification of the Alga was in the utmost confusion. 
He gave a new classification, improved upon in 1882, grouping 
the different divisions of the Alga thus:— 

Class A.— Pbotophyta. 

I. Cyanophycacea, 

{Phycochromaceaf Prantl. 

II. Palmellacea (in part). 

Olase B*"^Zygospobe^. 

1. Pandorima, 

II. Conjugatea/ 


Class 0.—OospoBE.®. 

n.’ 

ni. (Edogoniem j ® 


Class D.- 


-Oabpospobe-®, , 
I. Coleochatea, 
n. Floridea* 
in. Oharacea, 
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In 1880, Mr. A. W. Bennett, in a paper read at the Swansea 
meeting of the British Association, proposed the following 
classification 

THAnnOPECTES. 

I- 

'Zygomycetes, 

n. Fungi ■ Oomycetes, 

{Carpomycetes, 

Zygophycea, 

, ni. Alga • Oophycem. 

Ompophyoea, 

Then he proposes to subdivide the Zygophycea^ the Oophycea^ 
and the Carpophycem thus :— 

A. Zyoophyob^. 

1. Pandorinea, 

2. Hydrodictyea, 

8. Oonfervaeem, 

4, Ulotriakacea, 

6, Ulvacea, . 

6. Botrydiacea, 

7. Gonjugatea, 

B. Ooi‘HY0B,^. 

1, Volvhdnm, 

2s Siphonem. 

8* Sphmro-pleaeea* 

L (Edogoniacea, 

5, Fucacm, 

6, Phmsporem* 

0* OabI^ophyobjb. 

L OoUochmtem* 

% Fhridm* 

The earlier classifications need not be considered, as they 
vrill doubtless be supei’seded by those of Sachs and Bennett. 
But even the systems of these two last mentioned botanists 
appear to me to be open to several objections. 

{1st.): By both, the Phmqiorm are placed amongst Oosporm, 
though probably nearly air of them are reproduced by conju¬ 
gation. (2nd;) Again, by both the Hydrodictym are separated 
their nearest allies, the Yplmdnem,: (Brd.) Sachs places 
Bot^ under the Oo^ow, but conjugati^ alone is 
known in them; whSe Mr. Bennett separates them widely from 
8ip%^ which are undeniably their nearest relations, 












(4th.) The Confervacem are widely separated from the Sphcero- 
plem by both Sachs and Bennett; but these two orders differ 
only in their mode of reproduction, whilst they closely resemble 
each other in general structure and appearance. 

It seems to me that the principal cause of error in these two 
classifications is the idea that all the OosporefB must be closely 
related, for behind this idea is the belief that fertilization has 
arisen only once in the vegetable kingdom ; that is to say, that 
all plants which are reproduced by fertilization are descended 
from a common stock. But this scarcely appears to me to be 
correct, for fertilization has evidently arisen independently in 
the animal and vegetable kingdoms, as it is not found in the 
Protozoa, or the PalmeLlacem, the lowest divisions of each king¬ 
dom. Again, looking at the Algce themselves, we see that 
fertilization is not the same process in all. The oospheres of 
Fucks, for example, differ considerably from the oospheres of 
Vaucherm; but, at the same time, the structure of the stem in 
the two genera is totally dissimilar. Now, it is much easier to 
suppose that fertilization has arisen independently in these two 
groups, than that they have diverged from a common ancestor, 
reproducing itself in this way. For it can scarcely be doubted 
that fertilization first originated in conjugating zoospores. We 
have only to suppose (and the supposition is perfectly warrant¬ 
able) that an advantage was gained by a specialization of the 
functions of the two cells; the one increasing in size and 
becoming passive, the other remaining small and motile, since 
it would have to penetrate into the interior of its companion 
cell. Through some such variation as this, fei*tilization might 
easily have arisen on various occasions. 

One more objection might be taken to Sachs* classification of 
the He has included the Characem under the Carposporem; 
though it appears probable that they should stand by them¬ 
selves. Perhaps they are degenerate forms of a higher type; 
for it is only in habit and, to some extent, in structure of stem, 
that they at all resemble the Algm ; and we know that many fresh¬ 
water plants have become much simplified in structure [e.g. Mar- 
dlia and many of the Naiadem) , A plant living in water has no need 
for a stem built up of many tissues. The simplicity of the stem 
of Ohara does not necessarily therefore connect it with the AlgeBt 
and its reproduction, on the other hand, can scarcely be com¬ 
pared with that of the Floridem and Coleocimtm, Professor 
Sachs has endeavoured to. trace out homologies between the two, 
which, however, to me appear to be far-fetched and doubtful 
It is much easier to suppose that the Characecc is an order 
standing by itself, than to consider it as allied either to the 
Algm or the Musd. Mr. Bennett has well dealt with this 
question in the Journal of Botany,*’1878, p. 202; so it will 
not be necessary to go into any detail here. 




The genealogical tree on Plate Xa. seems to me to show, as 
nearly as onr present knowledge will permit, the genetic aflSnities 
of the_ different orders of the Algte. Of course, much of it is 
provisional and sbms'vrhat doubtful. For example, I have placed 
PalrruUacm as the lowest group, but thisposition may belong 
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to the Chroococacem. Again the Myxomycetes are jplaced in the 
vegetable kingdom; but there is no more reason for placing 
them there than in the animal kingdom. The position of the 
Goiijugatea, too, is very doubtful, and it seems not unlikely that 
the Z>ygnemm will have to be separated from the Dkitmis and 
Desmids, Fertilisation I conceive to have originated in four 
different orders : the Fucacem, the Cmnohix, the SpharoplecBf and 
the SiphonecB. (These are underlined.) 


Art. XLIX .—Observations on the Fucoidese of Banks Peninsula^ 
By E. M. Laino, M.A. 

{Bead before the Philosophical Institute of Canterbury^ 6th August 1885*] 

Plate X. 

The brown seaweeds must always be an interesting group of 
plants to the botanist, on account of the exceptional facilities 
they offer for the investigation of the phenomena of fertilisation 
and sexual reproduction. The New Zealand genera are especially 
attractive, because of their great diversity of form and structure. 

The first collection of these was made by Mr. Menzies, 
surgeon to Captain Vancouver’s expedition. All his specimens 
are from Dusky Bay, in the south-west coast of Otago. They 
were described about the end of the last century. Prior to this 
time, however, a few marine Alga, common to New Zealand and 
other southern regions, had been incidentally named by previous 
visitors to the Australasian seas. Banks and Solander had 
roughly described one or two of the more conspicuous species. 
The first systematic collection, however, was made between the 
years 1821 and 1825, by Bory, one of the naturalists of the 
French ship Coquille. He described about a dozen species of the 
FucoidecB from various parts of New Zealand. He was followed 
by Messrs. Lesson and Richard, naturalists of the French ship 
Astrolabe, They contributed three or four new species to the 
list of those already known. A considerable number of speci¬ 
mens obtained during the second voyage of the Astrolabe were 
described by Montaigne in 1845; and about 1840 a very large 
collection of New Zealand plants was made by Sir J. Hooker, 
botanist to the Erebus and Terror expedition. The Fucoidem 
obtained by him, to the number of about fifty, were described in 
Flora Novm Zelandis.'’ 

But by this time a large synonymy had grown up around the 
nomenclature of the New Zealand seaweeds, partly owing to the 
same species being described from different coasts under different 
names, and partly owing to the independent* description of 
collections sent home to English and continental naturalists. 
Agardh, Turner, Kuetzing, and Lamoureux had aU at various 
times described and named species of seaweeds found in the 
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southern seas*. The confusion that had thus arisen with regard 
to specific names was much lessened by the appearance of 
Hooker’s “Handbook of the New Zealand Flora” in 1864. 
The number of brown seaweeds there described is fifty-eight. 
Almost nothing was done after the publication of this standard 
work in the way of arranging and classifying the New Zealand 
Algm^ until Dr. Berggren of Lund University made a collection 
in 1876. His specimens were examined by J. 8. Agardh, who 
published a revised catalogue of New Zealand marine Algm, 
reducing the number of Fucoidecs to fifty-two. Many of the 
specific names of Hooker were altered, and a few species were 
united and others cast out. It is, therefore, very difficult for me 
in many cases to determine the true specific name with certainty, 
especially as I can only refer to the, works of a few of the elder 
algologists. Therefore, in the following paper, where the name 
is doubtful I have given it both, as it is in Hooker’s Handbook 
and Agardh’s Catalogue. In the “ Transactions of the New 
Zealand Institute ” for 1879 there appeared a list of the seaweeds 
of Canterbury, but as it was evidently only a compilation from 
Hooker, I will not refer to it further. 

The following is a list of the Fucoidem that have as yet been 
found at Banks Peninsula:— 

1. Fjctocarpus siliculostis, (Lyngbye.) 

2. Bphacelana paniculata, (Buhr.) 

8. „ fmicularis, (Mont.) 

4. Asperococcus sinuosus, (Bory.) 

Zonaria velutina, (Harvey.) 

6. Besmarestia Ugulata. (Lamoureux.) 

7. Ad&nocys^tis lessoniL (Harvey.) 

8. Ecklonia radiata, (J. Agardh.) 

Q f Macrocystis dubenii, (Aresch.) 

* ( „ pynfef*a. (Agardh.) 

10* D’ Urvillea utUis, (Bory.) 

11. Notheia anormU. (Bailly and Harvey.) 

- (Hormonra hmiksiL (Harv.) 

, ’t „ lahillardien, (Mont.) 

IB, S^dacJmidiuni rugosum, (Greville.) 

XL Cystophorascalam, (Ag. Mss.) 

15. retrojima. (Ag. Sp. Alg.) 

16. . dun0sa, (Ag. Mss.) 

17. ,, tomlosa, (Ag. Sp. Alg.) 

18. Fumidj/m, chondrophyltmu (Agardh.) 

19. Cdrpophyllum maschaiocarpuni, (Agardh.) 

^hO^McLryinmiaboryana^ii^ 

21. ; „ urvilUana, (Bion.) ■ 

^ (Harvey.) 

(Harvey.) - 
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Observations. 

1. Ectocarpus siliculosus. 

In Hooker’s description of this there is an evident misprint, 
the length being put down as inch instead of 12 inches. 

I have at present no remarks to offer on— 

2. Sphacelaria paniculata, 

3. ,, funicularis, 

4. Asperococcvs sinuosm. 

5. Zonaria velutina ; and 

6. Desmarestia ligulata. 

7. Adenocystis lessonii. 

Hooker’s description is: “ Boot, a small disk or shield. Frond 
a dull green or olive-brown, membranous, pyriform sac, on a 
slender short stalk, hollow or full of water, coated with a thin 
layer of vertical clavate articulate filaments. Spores pedicelled, 
pyriform, attached to the base of the filaments and scattered 
over the whole frond.” 

Fig. 1 shows a transverse section through the bladder-wall, 
which consists of two tissues, a narrow epidermal layer of small 
coloured cells, and an inner layer of oblong colourless cells. 
From the latter spring long jointed hairs, covering the interior 
of the bladder and giving it. a slightly downy appearance. They 
are generally colourless, but sometimes contain colouring matter 
aggregated into more or less rounded masses. 

The reproductive organs of this little plant are very interest¬ 
ing, because it seems to possess two kinds of zoogonidia. Thuret 

Ann. de Sc. Nat. Bot.,” 1850, p. 285) has described the same 
occurrence in various other genera of the Fh(Bospore(B, Harvey, 

Phycologica Australica,” PI. xlviii.) says that, in addition 
to the ordinary fructification on the surface of the bladder, “ the 
firond oi Adenocystis is dotted with hemispherical gland-like spots, 
from which lyssbid filaments issue, and which may be possibly 
connected with antheridia.” I have made a large number of 
sections of these conceptacles (the gland-like spots of Harvey,) 
without obtaining any very definite results. Fig. 2 shows the 
most successful of these sections. In it appear two large cells, 
(Pig. 2, a, and 6.) which perhaps contain zoogonidia. I was not, 
however, able to determine the position of attachment of these 
cells. 

The conceptacles appear in very young specimens, and con¬ 
sequently I have not been able to ascertain anything about their 
mode of development; 'but, judging from the fact that the 
epidermal tissue passes round the whole conceptacle, it would 
appear to be the result of invagination alone. Thus it would not 
be ^together homologous to the conceptacle of the which, 

' . 20 ' '■ ' '■■■■, ■ ' ■ . 
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according to Mr. F. 0. Bower, (“Jour. Mio. So,,” Jan., 1880,) 
is partly formed by in-vagination, and partly by deliquescence. 
In AdenocystiSi too, these oonceptacles are as wide at the mouth 
as at the base; but in most, if not in all the Fucace^j the aperture 
of the fertile conceptacle is much narrower than the interior. 
The conceptacle of Adenocystis, therefore, may be homologous to 
the “ Fasergrubchen ” of Alaria esculmta and F%wm platycarpus, 
{Vide Keutz. “Phycologioa Generalis,” p. 92,) 

When young, the frond of Adenocystis is dotted over with 
tufts of colourless hairs, which encircle the mouths of the con- 
ceptacles. A transverse section through the bladder-wall of a 
not fully matured specimen, .shows the frond to be covered with 
short clavate bodies, in which the cell contents are aggregated 
together into several distinct masses. It is to these Hooker 
refers, when he says that “ the frond is coated with a thin layer 
of vertical clavate articulate filaments.” A section through ibe 
frond of a mature specimen shows it to be covered with three 
different kinds of bodies :— 

(a.) A number of short clavate filaments, similar to those 
already mentioned. 

(6.) Somewhat longer jointed hairs, probably developed 
from (a). 

(c.) Oval sacs, containing zoogonidia (?) 

These are all represented in fig. 1. 

The plant is a common annual, found chiefly in tidal pools. 
It cannot be obtained during the months of June, July, and 
August. 

S, EcJcloniaradiata, 

The generic description in the “ Handbook of New Zealand 
Flora ” is: “ Boot scutate or dividing into short fibres. Frond 
olive-green, pinnatifid, ecostate, segments produced from the 
magnified teeth of a simple lamina, which is contracted to a 
solid or inflated stem at the base. Bori superficial on the lower 
. part of the innnsB of narrow ellipsoid spores, mixed with clavate 
inarticulate filaments.” {Sp, radkita:) “Frond 1-2 feet long, 
stem solid or sparingly inflated.” 

: The stem consists of throe tissues: an epidermal layer of, 

coloured cells, a second layer of parenchymatous tissue, and a 
third of loose cells, lying in mucilage. In the second tissue, just 
beneath the epidermal cells, there is a circular ring of longitudinal 
“ secretion canals,” which probably act as conducting or storing 
vessels for the mucilage; for * when a fresh stem is cut through, 

; mucilage exudes from them in considerable quantity. These 
canals are formed by the splitting away of adjacent coUb, and 
appear first as small frrogularly slraped openings in the tissue, 
some distance fern apex of iJic frond. AAthey increase in 
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size, they are cut off from the surrounding tissue by a ring of 
small cells’. The third tissue consists of anastomosing filaments 
which have no particular direction with regard to the axis of the 
plant. 

Reproduction by zoogoiiidia, developed in sporangia,'^ closely 
packed together on the lower portions of the frond. The 
** clavate, inarticulate filaments” of the Handbook are probably 
young sporangia. I have not as yet been able to see the 
zoogonidia escape. It is worthy of notice that the sporangia are 
developed in corresponding patches on both sides of the frond. 

Common^ just below low water-mark. 

9. Macrocystis duhenii. 

Description in Hooker's “ Handbook of New Zealand Flora ” 
(Generic:) Boot branching, giving oft’ immensely long, slender, 
simple stems, which bear leaves at the surface of the water. 
Leaves formed by the continual sphtting of a primary terminal 
leaf, developed in secund order along the lengthening floating 
stem, each lanceolate, serrate, ribless, undulate, with a pyriform- 
oblong or sub-cylindric bladder at its base. Spores superficial 
on submerged radical leaves, forming clouded sori, ellipsoid with 
a hyaline coat, surrounded by densely-packed inarticulate para- 
nemata.” (Sp,) Stems, 60 to perhaps 700 feet long or up¬ 
wards. Fronds extremely variable in length and breadth, 2^ 
feet long, 2-6 inches broad, ciliate-serrate.” 

It is wrongly here stated that the stems are simple. They 
branch dichotomously, but only immediately above the rhizoid. 
The length of the stem has been variously stated; and it is 
generally said to be the longest plant in the world. In Lyttelton 
Harbour, however, it certainly does not attain a greater length 
than 70 feet; commonly it is from 20 to SO feet long. In 
structure the stem is very similar to that of JEcIcbnia. The 
secretion canals are present, and originate in the stem, at some 
distance below the apical leaf* In the “ Transactions of the New 
Zealand Institute,” voL xiv., p. 662, it is said; Professor Parker 
exhibited and made remarks upon sections of the stem of Macro- 
cystis, showing sieve tubes like those of Gucurhita'^ This doubt¬ 
less refers to the anastomosing cells of the central tissue, which 
sometimes closely resemble the sieve tubes of Gucurbita, as 
figured by Sachs. 

The bladders are formed by the central tissue ceasing to 
grow, whilst the external tissues develope rapidly; and, con¬ 
sequently, tlie stem at this point swells outward, and at Jast tears 
apart the fiJaments of the central tissue, which are left hanging 

, am compelled to use the incorrect term eporangiai^' as there is no 
other English word which can he made to express the idea mother cells Of 
the zoogonidia.” 



S08 Transactions, — Botany. 

round the interior of the bladder wall. Fig. 3 is a transverse 
section through the external tissues of the stem. 

Eeproduetion by zoogonidia, produced in clavate sporangia 
on the basal leaves. Fig. 4 is a transverse section through a 
fertile portion of the frond. The sporangia, however, are much 
more densely crowded together than there represented. 

Distrihuiion, everywhere abundant, forming a h'inge round 
the coast; rhizoid fixed below low water-mark. 

10. D’ Urvillea 

Generic description in “ Handbook of New Zealand Flora 
** Boot scutate. Frond stalked, dark olive-brown or black, fiat, 
expanded, very thick and coriaceous, or honeycombed trans¬ 
versely internally, palmate or pinnate without distinct organs. 
Fruit dioecious, conceptacles scattered over the whole frond in 
the cortical stratum, containing either obovoid subsessile scores 
or branched filaments bearing ovoid antheridia.'’ {8p.) “ Frond 
dark-brown or black, often 80 feet long, forming an immense 
flabellate palmately-lobed laciniated lamina contracted at the 
cuneiform base into short stipes as thick as the wrist, segments 
or thongs often 1 inch^thiok, honeycombed internally.” 

The epidermal cells of this plant are much larger than in 
most brown seaweeds. The central tissue is composed of longi¬ 
tudinal fibres, which occasionally anastomose. 

Reproduction : The plant is dioecious. The conceptaoles 
have not a fringe of hairs surrounding the aperture, as in Fttcus 
platycarpmf and many other Fncacece, The reproductive organs 
may be found almost at any season of the year, but they are 
best obtained in the winter months. It is stated in Hooker’s 
Handbook (vide ante) that the spores (oospheres) are subsessile. 
This may be the case in young conceptaoles; but in the maturer 
ones 4he oospheres are developed on branched hafrs. Fig. 
represents one of these branched hairs, bearmg several empty 
and one mature oogonium, mth a tripartite oosphere. This is 
an important exception to the rule that unbranched hairs alone 
are found in^ the female conceptacles. ITig. (5, o, show the 
method of division of the oosphere. 

At low tide, on a warm moist winter’s day, many of tlie 
fronds of lyilrmlka^ if examined, are soon to be covored with 
hundreds of little dark-brown almost black paplllm, consisting 
solely of oospheres expelled from the conceptacle. The antheridia 
do not collect outside tho conceptacle in such numbers as the 
oospheres, but they occasionally form whitish dots covering the 
surface of the frond. The antheridia are developed in the, usual 
' on branched M 

ebnamo^^^ tide-mark, on exposed rooks. 

1%^ Ffothdaa^ 

in Hooter’s Hpife : “ Frond, elite- 
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green, parasitic, filiform, irregularly branched, proliferous, solid, 
with distinct stem and branches, but no bladders or leaves. 
Oonceptacles scattered over the whole frond under the surface, 
containing linear-obovate sj)ores, and simple paranemata.” 
{Specific:) **Fronds 3-8 inches long, growing from the con- 
oeptacles of Horynosiray excessively brfinched, bushy, cylindric; 
branchlets narrow, spindle-shaped, axis of solid interwoven 
filaments, periphery of radiating coloured filaments.” 

This is undoubtedly a true parasite, as it is never found 
elsewhere than on Hormodra hanksiL It generally grows out of 
one of the conceptacles of its host, but occasionally out of the 
solid portion of the stem, when it never penetrates deeper than 
the cortical tissue. True parasitism is very rare among the 
Fucoidem. One or two cases in the Plimoeporem are mentioned by 
Decaisne and Le Maout. This is the only one with which I am 
acquainted amongst the Fiicacem, 

'Rejn'oduction : The plant is dioecious. I have not seen the 
male conceptacles ; and here it may be noticed that, in all the 
New Zealand Fucacem, female specimens are very much more 
plentiful than the male. The female conceptacle contains un- 
branched hairs; but there ai*e no long hairs surrounding the 
aperture of the conceptacle. The oogonia are developed in the 
ordinary way; but the number of oospheres in each oogonium' 
appears to vary from about 7 to 11; but, as I have had no 
opportunity of examining fresh specimens of this plant, I am 
not quite sure about this point. Fig. G shows several oogonia. 

Hah. Ill tidal pools, on Hormoslra; not uncommon, to some 
extent sporadic. 

12. Hormosira hanksii. 

This has been fully described by Mr. Mollet. {“Trans. N.Z. 
Inst.,” 1880, Art. xxxix.) : 

13. Splacknidium rugosivm. 

Description in Hooker’s Handbook ;) “ Boot, a disk. 

Frond olive-green, cylindric, proliferously branched; branches 
saccate, full of mucilage and branched filaments; walls thin, 
membranous. Fruit dimcious. Oonceptacles scattered over the 
whole surface of the frond, attached to the inner surface of its 
walls, spores linear-oblong, subsessile, paranemata simple.” 
('Specific :) “ Fronds, 4-8 inches high. Main axis stout, cylindric 
or club-sha]ied; f inch in diameter; branches sae-liko, truncate, 
1-2 inches long, surface covered with mamillm, each furnished 
with a pore that opens into the spore cavity beneath,” 

The stem consists of an epidermal tissue of small coloured 
cells surrounding a mass of mucilage, into which protrude a 
number of long branched hairs. The top of the growing stem 
is covered with a slight down, composed of very peculiarly- 
shaped, colourless hairs, made up of a number of cells which are 
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converse on one side and nearly straight on the other. These 
cells are sometimes jfilled with granular matter, which may be 
forced out by a slight pressure. As the antheridia of the plant 
have never been observed, it is just possible that these hairs 
may be antheridial in function, 

Reproihiction: Plant dioecious. The conceptaclo is sur¬ 
mounted by a ring of hairs, and in its interior contains a number 
of unbranched hairs. The oogonia are obscurely pedicellod, 
and developed on the cells lining the wall of the cavity. Each 
oogonium gives rise to a large number of oospheres, thus differ¬ 
ing from all other FucacetB that have hitherto been described. 
Each oosphere is very small, compared with the oospheres of 
any of the other Fucacecs, Pig, 7 shows several oogonia. 

Hab. An annual, common on tidal rooks. 

14. Oystophora. 

I have no remarks to offer upon this genus. 

19. Carpophyllum maschalocarpum. 

In this plant I have noticed antheridia developed from the 
surface cells of the conoeptaoles. Mr. P. 0. Bower has noted 
the same in another genus of Fucacm. 

20. Margmafia horyana; M. urvilleana. 

Hooker’s description is {Generic): ** Frond olive-green, uni¬ 
laterally, flabellately pinnate. Leaves, bladders, and receptacles 
distinct. Leaves sub-confluent with the stem, cUohotomously 
semi-fiabellate, vertical. . Bladders in series, on the upper mar¬ 
gins of the leaves. Receptacles in scries with the bladders, 
unilateral, pb-simple, terete or compressed, containing spheri¬ 
cal conoeptacles with obovoid spores.” {Sp. borymm ;) “ Proud 
many feet long, naked below; pinnas linear, Very long, i 
inch broad, ribless with hooked serratures. Bladders elliptic- 
obovoid, as large as a hazel nut, sub-apiciilate. Receptacles 
oylindrio, 1 inch long, aoiiminate, simple or sparingly spinous, 
{8p. nrvillmnai) k plant ihm horyana^ but hardly 

distinct specifically; the pinna are a foot long, gradually dilated, 
J simple Or flabellately branched on one side. Bladders smaller, 
sub-spherical, not apiciflate^ 

^ I have only seen a few specimens of this gohus; but since 
the two species as figured by Montaigne in tlie Voy. an Pole 
Sud "’ are evidently male and female plants of a single apecios, 
there ds probably only one species, subject to a few slight 
variations.-; ■ 

; ^Dhe ste^ of three tissues, but presents no pecu- 

.V plant dioecious. 1 have only seen female 
aicl^ aire typical form. • It is 
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worthy of notice, however, that the development of the ooncep- 
tacle in this plant might easily be worked out. A single plant 
furnishes receptacles with conceptacles at all stages of growth. 
The oogonium originates as a papillose swelling on one of the 
parietal cells of the conceptaole, is segmented off, and gradually 
developes into the mature form. The hairs are developed long 
before there is any sign of the oogonia, and the conceptacles 
themselves commence as an invagination of the cortical tissue. 
Fig. 8 shows a transverse section through a young conceptacle. 

Hab, Bare, only met with in fragments cast up upon the 
shore; probably deep sea. 

22. Sargasswn, 1 have no remarks to offer upon this genus. 


EXPLANATION OF PLATE X. 

Fig, 1. Transverse section through bladder-wall of Adenocystis lessonii^ show¬ 
ing reproductive organs, and hairs on the surface of the frond. 
(X 140.) 

2. Section through conceptacle of Adenocystis lessonii; a, and b., cells 

containing zoogonidla (?) (X 140.) 

3. Transverse section through external tissues of stem of Maerocystis 

duhenii; secretion canals (X 200.) 

4. Transverse section through fertile portion of the frond of the same. 

(X 250.) 

6. Branched hairs of D’I7m7fea, bearing oogonia. (X 140.) 

6. Section through portion of conceptacle of Notheia anomala, 

7. Section through portion of conceptacle of Splachniclnm nigosum. 

8. Section of conceptacle of MargmaHa urvilleam^ showing young 

conceptacles. {X 40.) 


Art. L .—On the Growth of TrampUmted Trees, 

.By J. Baber, O.E. 

[fiedd before the Auckland Institute^ 29th Jme^ 1885.] 

In VoL Y. of ** Proceedings of New Zealand Institute,” foL 451, 
will be found a table of the growth of Native trees during 20 
years. A oontiuuation of this record may probably be of use at 
Some future time to those engaged in forestry. 

The table (1885) attached referS: to the same native trees 
which were the subject of the table of 1872, leaving out those 
which were merely ornamental. Measurements have been con¬ 
fined to puriri, pohuttikawa, titold, tanekaha, and warengapiro. 
The sizes of some other trees are added, with tlieir age and the 
name of planter; many interesting trees at Bird Orove, E^som, 
and in 8t, George’s Bay, in plantations made in the early times, 
have been omitted, as evidence of date cannot be obtained. 

; As regards kauri, it is to be regretted that the information is 
scanty,.occasioned by the paucity of transplanted teees. Success 
in raising and planting kauri is ai&oultv 
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Some years ago, Dr. Carl Fischer raised kauri seedlings in a 
very clever way. Bamboo canes from fruit cases were cut in 
lengths of 6 or 6 inches, placed upright in a boarded case, and 
hlled with earth- The seed sown in them germinated well. There 
was no difficulty in transplanting, as bamboo and seedling could 
be put into the ground together. What became of these seed¬ 
lings I never learnt. The trees in the Government Domain, 
planted by Mr. Chalmers, domain-keeper, show by their growth 
that the kauri may be classed amongst proiitable trees. Puriri 
comes next; the demand for this timber is every year increasing, 
also its value. Comparison between the tables of 1872 and 
1885 shows that, although the trees increased slowly in height 
after 20 years, the succeeding 18 years have added a good deal 
to their hulk. The value given is estimated at the present price 
of fencing-posts and house-blocks. 

Puriri when young is subject to be killed by frost. It thrives 
best on hill sides, and the more surrounded by other trees the 
better. When planted the stem should he out off 6 inches above 
the ground; two or three shoots will result, and gi’ow straight 
up. When fit for poles one or more can be cut, leaving the best 
for timber. I have examined a great many transplanted puriris 
and have not found any appearance of makaroa, the worm 
which bores the tree in its native forest. 

I place pohutukawa next in value. No lireo is easier raised ; 
hundreds of plants can be obtained from sandstone cliffs, and 
nine out of ten will grow. Its rate of gi’owth is rather slower 
than that of puriri, as also its rate of bulk increase. When 
thoroughly dried it is a durable wood, and in withstanding con¬ 
cussion I think it is superior either to puriri or oak. 

Totara is now being taken care of by settlers, as it comes up 
in many places spontaneously. My record goes back only 20 
years, too short a period to form an opinion. 

Tanekaha, in many places, is being ruthlessly destroyed for 
the sake of its bark. For this reason it may bo a valuable tree. 

Titoki will serve to fill up a plantation; its slow growth will 
perhaps be, compensated by its usefulness in the manufactme of 
tool-handles, etc. Warengapiro, a cabinetmaker’s scouted wood, 
will serve also to iill up. Its growth is very slow ; its foliage 
never; yields to the strongest gale. The demand lor this wood 
will increase. 

Of matai, towhai, and mairi, particulars are not given. 

Of dur English trees, oak claims xOToedence. The oaks in 
the Government House grounds arc the oldest in tlie Provincial 
District^ The acorns were sent from Sydimy, and sown by Mr. 
i OIeghorn,^ Superintendent/ of Public Works,rin the Government 
Gardens in The seedlings were planted out in 

1844 or 1845, so that these trees are 40 years old./ Beautiful as 
th^ are; these trees have* been neglected for timber purposes; 
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most of them have trunks not exceeding 7 feet in length, fit 
only for coopers’ staves or firewood. An observer will, however, 
notice that where the trees were thickly planted, there the butts 
are longer, and give hope of timber. 

Excepting a few easily found, the oaks in the Domain were 
planted by Mr. Chalmers, domain-keeper, 22 years ago. These 
22-year-old trees are equal in height to those in the Government 
House grounds of 40 years, and have barrels varying from 
18 to 25 feet in length; and if attended to, which, I regret to 
say, is not the case, these trees promise valuable timber. A few 
years since the Press threw a deal of small ridicule on an 
old colonist, then a member of the Domain Board, and invented 
the term ‘‘ Mitfordise.” Time, however, proves that Mr. Mitford 
was right, and planters will do well to follow his system of 
trimming off lower branches, so as to produce straight trunks* 
The best mode of raising oaks is to sow acorns five or six in a 
place, thin out, and leave one to grow. 

The elm flourishes in gullies or low sheltered lands. It is a 
greedy feeder, and (as will be seen in the table) attains a height 
of 60 feet in 88 years. When more extensively gx*own, it will 
supply a substitute for puriri for railway sleepers. Good 
examples of wych elms can be seen at Mr. Westwood’s, 
Eemuera, planted for shelter and ornament. Their timber 
capability has been neglected. 

Of pines, I have selected two only, the Maritina and Stone 
pine, which yield good timber; that of the Insignia, so much 
planted for its beauty and quick growth, is useless, save for fire¬ 
wood. These, sparingly mixed, should form part of every 
plantation. Some beautiful Stone pines, well trimmed and 
attended, will be found at Mr. Dilworth’s, Eemuera, but I am 
not able to give their age. 

The table of 1885 includes two kinds of fruit-bearing yet 
forest trees, weU deserving attention,, the walnut and the olive. 

The oldest walnut tree in or near Auckland is at Mr. T. 
Osborne’s, Manukau Eoad, Newmarket. It came from Hobarton 
in 1842, was planted by the Bev* Walter Lam-y’s tenant, and 
has been cared for by Mr. Osborne for the last 88 or 89 years. 
From this tree, and from five others raised from its nuts, Mr. 
Osborne derives a revenue of l!20 a year, 6s. 8d, a tree; the 
estimated value of the ti'ee wiU be The walmifc bears fruit 
eight years after sowing the nut. If proper care be taken, its 
butt will rise to 12 feet, a handsome tree, producing a ycaily 
crop, and its timber valuable in the market of the world. Tim 
wahnit will not flourish on retentive soils, but grows freely 
on volcanic land, and probably on stony land. 

The Olive, The oldest examples of this tree are to be found 
at Brookside, Parnell, planted by the late Colonel Matson about 
the year 1848. Growing on sloping ground on a clay soil, these 
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trees have attained a height of 20 feet, and bear a crop, which is 
every year consumed by imported birds. These trees will be of 
value to the owner, as they will afford cuttings and grafts of 
C. oliw-verOf whenever proprietors of land near the sea coast 
have the good sense to plant this valuable tree. I think it was 
in 1888 that the Grovcrnmoiit imported a number of olive eyes 
and grafts, not knowing that tho tree was flonviwshing here. 

This paper refers only to the trees of the North part of this 
Island. As regards the quantity of timber remaining in the two 
Islands, it is probable that tlio next generation will not feel 
much want of supply; but, with demand and consumption 
increasing every year, it is plain that 80 or 40 years hence 
timber will be of great value. 

*‘Let posterity take care of itself ” is an adage often used, 
but it must not be the creed of him who plants forest trees. 


Tablh of tho Bath of Gbowth of TBAKsmANTBu Trejis. 


Nasib op 
, Tim. 

Height 
in foot. 

Ciroum- 

feronoe 

2 feet 
above 
tho 

ground. 

Age. 

Situation. 

Y/Uuo. 

Planter., 

Puriri .. 

28 

ft. In. 

4 4 

Years. 

38 

Bomuora.. 

£ s, a, 
0 0 0 

J. B. 

Pohutukawft . . 

22 

2 0 

33 


0 2 0 


Titoki 

18 

10 

83 


,. 

jr.B. 

Totara.. .. 

18 

1 6 

20 


0 1:6 

jr. B. 

Waiengapiro,. 

n : 


83 

*» 


J.B. 

Katnri ,, 

SO 

1*8 

16 

Domain .. 


Ohalmors. 

Oak .. 

82 

8 0 

40 

Oov.Hoiiso 

0 *8 0 

Clogborn. 

Do. .. ,. 

32 

2 0 1 

22 

©rounds 
Domain ., 

0 1 0 

Chiilntiers. 

Elm .. 

60 

3 0 

83 

Kemuora,. 

0 8 0 

3.B. 

Stone pine .. 
Mtaritina pine 

41 

6 0 

JiS 

EpHDxn .. 

• * 

Oapt. Powditch, 

82 

3 6 

25 

Bomuera.. 


J.B. 

Walnut.. .. 

20 I 

5 0 

43 

Epsom .. 

5 *6 0 

Bev. W.Daury’e 

Do, .. .. 

19 ! 

6 0 

80 


5 0 0 

tenant. 

J, Osborne. 

Ool. Matson. 

Olivo .. 

■ .' ■ ■ 1 

20 j 


30 1 

Parnell 

•• 


Pboj)uow of VMmmom at end of Fmv Yiuiis, planted 
with 1,000 Trees of 10 different sorts, por aere :— 

. B '■ s; 'd.' 

Brst thinning 10 years BOO .. .. 

Second „ 20 „ BOO @1/6 .. 22 10 0 

Third „ 80 „ 800 @ 2/6 .V 87 10 0 

Leaving at 60 „ 100, worth 10/ 60 0 0 

£110 0 0 \ 
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Art. LI. — Description of three New Species of Coprosma. 

By T. F. Oheeseman, F.L.S. 

[Read before the Auchland Institute^ ZOth November, 1886.] 

1. Coprosma temdfoUa, n. sp. 

A RATHER slender, sparingly branched shrub or small tree, 
8-15 feet high, glabrous, with the exception of a line of hairs 
on the midrib and petiole ; branches slender, terete, bark pale. 
Leaves membranous, l|-5 inches long, |~1J inch broad, vary¬ 
ing from ovate or oblong-ovate to oblong-lanceolate or elliptic- 
lanceolate, acute or acuminate, narrowed into rather long and 
slender petioles, J-finch long, dull brownish-green above, paler 
below; veins conspicuous on both surfaces, very finely reticu¬ 
lated. Stipules rather large, triangular, connate at the base, 
thin, often ciliate at the margins or apex when young. Flowers 
not seen. Facuit in dense fascicles of 8 to 8 on short lateral 
branchlets, f - inch long, ovoid or oblong. 

Hah, Euahine Mountains ; Colmiso (“ Handbook,” p. 114). 
Pirongia Mountain; Mount Karioi; abundant on the Mount 
Egmont Eanges; T,F,0, I have also seen specimens collected 
by Mr. Kirk between Upper Wanganui and the Wailcato, so that 
probably it has a wide distribution in the interior of the North 
Island. 

I have been acquainted with this species for many years, but 
have delayed describing it, in the hope of obtaining flowering 
specimens. It was first gathered by Mr. Colenso on the Euahine 
Mountains, and is the plant alluded to in the Handbook in a 
note to the description of 0. acutifoUa, I have never seen 
0. acutifolia, 'bu\, Mr, N. E. Brown, of the Kew Herbarium, who 
has done me the favour of comioaring the type specimens of that 
species with my plant, informs me that the two are certainly, 
distinct; and in this opinion Sir Joseph Hooker also concurs. 

The dull-gi’een membranous foliage of U* temdfoUa approaches 
that of (7. yrandifoliay and the habit is also not much dissimilar. 
The fruit, however, proves that the inflorescence is totally 
different. Fa,‘om 0, luciila, C, rohusta, etc., itis at once’separatod 
by the membranous leaves. 

2. Coprosma areohta^ n, sp. 

An erect, closely branched slirub or small tree, 6-15 feet high, 
or even more. Branches slender, often fastigiate, bark pale* 
greyish-green or brown ; ultimate pubescent or almost villous, 
With soft greyish hairs. Leaves in opposite pairs, l-f inch 
long,orbiouiar-spathulate, ovate-spathulate,or elliptic-spathulate, 
usually acute or apiculate, but sometimes obtuse, rather tMn 
and membranous, flat, glabrous or nearly so above, usually 
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pulbescent on the veins below, suddenly narrowed into short 
hairy petioles; veins reticulated in large aroolGS* Stipules 
triangular, pubescent. Flowers axillary, solitary or more usually 
in few dowered fascicles. Males : usually two to four together, 
sniaU, inch long. True calyx wanting, but its place is 
supplied by one or two involucels composed of a pair of de¬ 
pauperated leaves and their stipules, and which closely invest 
the base of the corolla. Corolla broadly campamilate, divided 
about half-way down into four or five lobes. Stamens 4-5; 
anthers large, pendulous. Females: solitary or two together, 
rarely more, Calyx limb minute, truncate 

or very obscurely 4-lobed, closely invested by an involucel 
similar to that of the male dower. Corolla narrow and tubular 
at the base, divided about two-thirds of tlie way down into 
three or four divisions, lobes often spreading. Drupe small, 
oblong or obovoid, | inch long. 

liab, North Island: common iu Auckland province, and 
probably in most lowland districts. South Island: Nelson, 
T,F.a ; Otago, JX Petrie, 

A very distinct species, (juite didereiit in habit to any of its 
allies. It forms a compact densely-braucliod slirub or sinnll 
tree, usually narrow for its height, and often quite fastigiate. 
The slender, soft and pubescent branchlets, pale bark and foliage, 
and the reticulated veins of the leaves, are prominent characters. 
It is a familiar jjlant to New Zoalimd botanists, but has not been 
previously described. In the Handbook,” as Mr. N. E, Brown 
informs me, it was confused with €. mundifolis. But that 
species has wide-spreading branches, larger leaves, more numerous 
dowers, and a smaller globose or didynious drupe. It is much 
nearer to (X but that also thffom its more spreading 

habit, dark coloured bark, more glabrous leaves and brancblots, 
smaller, rounder, more coriaceous loaves, and in tho globose 
drupe. 

d, CopTomnn'petni% xi, 

A smair with prostrate and creeping 

. stems. Branches long or short, 6-18 inches, umially dmiHely 
matted, creeping tUid rooting, glabrous or piibcrulouH. LoavcH 
; close set, or distant^ orecto-patont, coriaceous, i long, 

, linear-oblong or linear-obovate, acute or obtuse, gradually 
: narrowed into very or sessile, voinless, 

: glabrous or margins/^^b^^^ with short white hairs. 

Stipules rather long, pubondous and ciliafcc Flowers solitary,: 
; terminating short erect branchlpts. MaUs:^ ft long.; 

in its placG a series of from 1-8 ihvo- 
lucels compbsed^^^^^ leaves and their stipules. 

OaroUa tubular 

' l^lbbed. ■ Klamente very long., ■ Fmalm: Minute, hardly 
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Buchanan,— Oyttaria purdiei. 

1 % inch long, invested at the Base with involueels similar to 
those of the males. Calyx limb irregularly 4-5 toothed. Corolla 
short, broadly tubular, 4-lobed to below the middle. Styles, 2. 
Drupe globose, -Jv inch diameter, blueish. 

ilab. South Island, mountains near Lake Tekapo, Canter¬ 
bury, altitude 4,000 feet; TiF.C, Uplands in the interior of 
Otago, common; D, Petrie ! 

Mr. Petrie and myself had placed this, with some doubt, 
under C, repem. But Sir Joseph Hooker and Mr. N. E. Brown 
agree in considering it quite distinct from both C. re;p&ixs and 
(/. puniila. The iufundibuliform corolla of the male flowers is 
certainly very distinct ixom the curved tubular one of C. repens. 


Aut. LTI .—On Cyttaria Purdioi, Buch. 

By John Buouanan, F.L.S. 

[Head hefuve ihc Wellington Philosophical Society^ Mth ;1886.J 

Platw XI. I I 

Tun proHOut interesting ophiphytic fungus, although probably 
abimdant in Now J5oalaud, has not hitherto been noti/cod as 
occurring tJioro in any scioutiiic work. Tho gonuB to 

which it belongs, is supposod to bo limited in distribufcion to 
South America luul Tasniaiiia, wlioro two spocios areknoWii and 
us(hI as food. They ar(' always found epiphytic on sppeios of 
Fatjuh or b(‘Och, and will probably bo found whorovor this' family 
is almmlant. i 

Tho internal cavity of this fungus has always boon found 
empty ; yet it is probable that in tho oavlior stages of thd plant 
it tmiy ho tilled with a golaliuous fluid, wIucIj is afterwards 
absorbed or dried up. This can only bo proved by an oxaxijuiia- 
tion of mnuorous Hpooimous in difleront stages of growth. 

llHFim'Kl^OK TO VhkTVu 

IdC. I. Itmnrh of Pag ns fmen with plants of (iyitaria pnrdlei ad loring. 
2. Vouiig phuits i)f Cyttana purdm, with the spore cups (>r ooUb 
slill (H)voivtl hy a tliin momliiaiio. ^ 

2. with th<‘ sporo cups or cells divosted of their mmo rauouR 
cuvoiiug and empty. } 

I. of ))lant, showing tho empty cells with roimdcd bc^fcionois, 

ami llm interior of the fungus empty. 
th Ah«i witli Hporidia. 

(>. Hporos. 
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Amt:, LIII,— Additional Contributions to the Flora of the 
Kelson Provincial District, 

By T. Kiek, F.L.S. 

[Read before t}ie Wellington Philosophical Society^ 2ith February^ 1880.] 


In the fourteenth Volume of the Transactions, Mr. Cheeaemau 
has given a valuable catalogue of plants observed by him in the 
Provincial District of Nelson. I now venture to supplement his 
list with an enumeration of the species collected during my 
hasty visits to different parts of the district, and which do not 
appear to have come under his notice. I have added a few 
species, of which specimens have been given to me by Mr. P. 
Lawson, who resided in Nelson for two years ; the Eev. P, H. 
Spencer, now of Beefton; and Mr. D. Grant, of Nelson; the 
authority being stated in each case. A few localities are stated 
for .such plants as Mmulus repens, Epacris panciflora, Lomaria 
frasSrsi, etc., etc., inserted by Mr. Cheeseman on the authority 
of the ** Handbook of the New Zealand Flora,” but not actually 


observed by him. 

Aijthough the plants now catalogued form a material ad¬ 
dition \to the previous record, the chief interest lies in the im¬ 
portance of certain species from the phyti-geographioal point of 
view: AcUnotus bellidloides, Liparophyllurngunnii, Metrosideros 

rohustiL M. tomentosa, Schmnus nitem, Cladiim tentlfoUim, Eu¬ 
phrasia disperma, Trichomanes humile, etc., etc.; but our know- 
iege ol the Flora of the district must be made more complete 
before iwe are able to appreciate their correct signifioance. 

'/ EANtTNOXTX.AaE^. 

Clemam afoliata, 3* Buch, Hanmer Plains; Wai-ait-ua Bivor. 
Eanmculus subscafiosus, Hook. f. Two forma of this plant are 
I not uncommon by the Stanley Eiver, and in other 

\ parts of the Amuri:— 

a. Erect, leaves on long petioles, oxcossivoly silky, 
peduncles stout, much shorter than the lofwes. 
/3, Much branched, sub-fluilant, hairy or almost 
glabrous; potioles short. 

Lepiaiumplm^acmm The Arsw Bock, H. B* Kirk! 

Pm’OSPOBE.®. 

Pittofpamm patuium, Uoqh Sponoor Mountains. 
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Kibk.— Flo7'a of the Nelson Provincial District, 
Malvaoeje. 

Hoheria populnea, A. Gunn.; /3. lanceolata, Takaka Valley, etc. 
Hibiscus trionium-, L. South Wanganui, Lyell (“ Handbook”); 
near Oollingwood. 

TlIilAOE-ffil. 

Aristotelia colensoi^ Hook. f. Botoiti; LyoU, etc. 

Elmocarpns dentatns, Valil. Near Westport; Takaka Valley, 
etc., etc. 

Anaoakduoe^. 

Corynocarpiis Imigata^ Porst. A single specimen'grows near 
Karamoa, J. B, Jennings; also reported to occur 
in tho vicinity of Oollingwood. 

CoRIARIBiB. 

Coriaria angiistissinia, Hook, f. Spencer Mountains. 

Leouminos^b, 

CarmicJmlia gramliflora^ Hook, f, Lyell, and other places in the 
Valley of the Buller* 

Swaimonia; novai-zealandim, Hook, f. Above Fowler’s Pass; 
Spencer Mountains. 

EoSACEiB, 

Geum miflorum, J. Buch. Spencer Mountains. 

BLalorageje. 

Myriophylhm pedimciilatum, Hook, f. Near Cape Farewell. 
Gunnera demiflora^ Hook f. Descends to the sea level at Cape 
Farewell Spit, 

„ Hook. f. Mokihinui. 

Mrytaoe-®. 

M$tTosid(^ospaTUm(>ni%^.’&yxt^. Aorere Valley. 

„ rohusta^ k, Cxmux, From Creymouth liorthwards to 
Capo Farewell, common; Oollingwood; Aorere 
Valley; Takaka and Eiwaka Valleys, etc. 

„ tomeniosa, k, Gunn, : . 

Mr, Maoallister, of the Telegraph Department, informed me 
that this species was plentiful on the cliffs between Eiwaka and 
■Waitapu, where it occurred in sufficient quantity to furnish the 
feamework of a small vessel built there a few years ago. I was 
also, assured by a surveyor that one or two trees wore still 
standing on a point between Takaka mud-flats and Oollingwood* 
At a point nearer Oollingwood I found several stunted plants 
from 1 to 2 feet high on the face of a cliff; but as the loaves had 
not assumed tho tpmentoso condition charaotexistio of the mature 
state, of this species, I hesitate to pronounce them identical, 
although their leaves are broader than those of M* robrnta^ 
only species which could be mistaken for i^^^ 
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Mr* Maeallister was so well acquainted with the pohutukawa 
in Auckland, that it is not probable he is mistaken in the identi¬ 
fication. At the same time, its occurrence in the South Island 
is so unexpected that it is most desirable to obtain specimens of 
the Waitapu plant in the mature state. 

Myrtiis hidlatiii Banks and Sol. L.i one place near the Dun 
Mountain track ; also by the road to the copper 
mine; Mr, Buckerulye, 

1 did not seo this plant in the Nelson district, but Mr. 
Buckeridge, of the Survey Department, who was my travelling 
companion through the Rai VS'Ueyj where it is plentiful, informed 
mo that he had observed it in the localities mentioned above. 
It is common about Picton, and in other localities in Marl¬ 
borough. 

M, ralphii, M, oheordata, and M, pedmicxdnta, were observed 
by Dr. Boor and myself gi’owing in close proximity in one of 
the lateral valleys of the Maitai, in 1878, but wo searched in vain 
for M, hullata, 

Onaguabie/E. 

Epilobimn eonfertifolmm^ Hook. £ ; /3, tmuipes, Spenser Moun¬ 
tains. 

„ aUinoides, A. Ounn. Abundant in many parts of the 
district. 

UMBEUniFEB-®. 

Hydrocotyle amerimnaf kvn. Mokihinui, etc. 

„ asiatica, L. Aorere Valley, etc. 

,, mwsew, Br. Lake Guyon. 

,, pterocarpa^ F, Miieller. Mokihimu. 

Pozoa kaastii. Hook* f. Spenser Mountains. 

Ligusticupi hamti% F. Muell. Spenser Mountains* 

Angelica decipims^ Hook. f. Mount Captain Range, Amuri. 
Actinotm bellidioides^ Beush. Var* novm-zclandm. Mount Eoch- 
fort, Bev, F, D, Spe7iser, 

Rubiaoeajj. 

Ooprosma pumikit Hook. f. Between Fowler’s Pass and Bake 
Guyon, etc., etc. 

Mr. Oheeseman states that ho can find no distinguishing 
characters between this species and C\ repmsf and believes 
both to be forms of tho same plant. 

I am unable to accept this view, on account of tlio wide 
difference between the fruits of tho two spocios, indopondently of 
other characters. The fruit of (?• pmnila is spherical, slightly 
deproBBed> crimson, small; while that of G* repem in ovoid, 
purple, translucent, the largest of the genus* At elovatiotis of 
8,000 feet and upwards, d. pmnila becomes nearly herbaceous; 
but 6* m its ligneous habit, oven at tho 

extreme altitu^^^^ 



Eiek.— jPZorot of the Nelson Provincial District, 821 

In “ Handbook of the N.Z. Flora the fruit of C. pumila ia 
described as that of O', repem also. 

CompositjE, 

Cotiila australis^ Hook. f. Wakapuaka, etc., etc. ' 

Senecio sciadophihiSj Eaoul. Nelson ; Rev, F, H, Spencer! 

STYLIDIOiES. 

Forstera hidwilUi^ Hook. f. Eotoiti. 

Fhyllachne clavigera, Beusli. and Hook. f. Spenser Mountains. 

Erioe^. 

Epacris pauciflora, A. Eich. Aorere Valley; Takaka Valley; 

common about Waimangaroa, Westport, etc. 
Dracop>hijlhmi latifolnmi, A. Cunn. Eiwaka Valley; Takaka 
Valley; Aorere VaUey; Waimangaroa. 

Jasmine-®. 

Olea lanceolata^ Hook. f. Wairoa. 

Gentiane^. 

Liparophyllim gnnniii Hook, f. Mount Eochfort; Dr, Gaze, 

C 0 NVOLVUI 4 AOE-®, 

Cuscuta dmsiflora^ Hook, f. Nelson ; P. Lawson, 

„ sp. nov. Ahaura Plains. 

SoROPHULAKIE®. 

Mimuhts repem, Br. Muddy places in Nelson Harbour; occurring 
in great abundance during certain seasons, but 
often extremely rare, 

Gratiola mna, BQU&h, Eotoiti, 1870. 

Veronica macroura, Hook. f. Tarndale ; “ Handbook N.Z. FI,’’ 
,, diosniafolia, E. Cunn. A plant, of which I found specie 
mens in the Maitai Valley, but in an imperfect con¬ 
dition, is doubtfully referred to this for the present. 
„ canterhmeme, J. B. Armstrong. Eotoiti, etc. 

Pygmeea ciliolata, Hook. f. Amuri. 

Eu 2 }hra 8 ia cimeaia, Eomt, Aorere Eiver. 

„ dispe^via, Hook, t Mount Eochfort, Rev, F, H, 
; Aliaura Plains, P.jBT. 

LENXIBULARXEjE. 

Vuioularkt monanthos, Hook. f. Lake Guyon. 

OHENOPonnaiE. 

Rhagodia mitam, Br. The Brothers; near Westport, Dr, Gaze, 
Clmopodimn urhietmi, L. Amuri; Hanmer Plains. 

,, Hook. f. Nelson, Profmor F, W, Hutton! 

Atriplesc cmerea, Poiii, ISehon, Pf Lmvson! 

' ■ PaOTEAOEiE. .. 

Kn^hHa emelsa, Br. Oroixelles Harbour. 

21 , 
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Thymele^e. 

Pimelea travet^diy Hook, f, Amtiri, 

„ arenariay A. Ouun. Capo Farewell. 

LoRANTIIACEiE. 

Loranthus micrantJmy Hook, f, Waimangaroa; Mokikinui, etc. 

EuPHORBIAOEiE. 

Euphorbia glauca, Foret. Cape Farewell, etc. 

CoPOLlFERiE. 

Fagus hlaini,!!, Kirk. Valley oifthe Little Grey Eiver* 

CONIPEEiE. 

Podocarpus acutifolws, T. Kirk, Hope Valley; Botoiti, etc. 

Dacrydumi westlandicmn, T. Kirk, Aorero Valley, and other 
places on the West Coast as far South as Groy- 
moiith. 

OuOHIDEiE, 

Earina autunimliSy Hook. Lower part of the Valley of the 
Buller. 

Dmdrobium cunninghaniih Linde. Aorere Valley; Moldhinui; 
Westport. 

Bolhophyllum mgmmiy F. MtielL CoUingwood ; ** Trans. N.Z. 
Inst.,*’ voh 3cvi., p. 897. 

Adanthus dntlami, Hook. f. Nelson, H. B* Kirk! ■ 

Admochilus gradlisy Hook. f. Nelson, P. Lmsouy 1869. 

Caladmia minor, Hook. f. Port Hills, Nelson, etc. 

PtcrostyUs micromega, HooL f. Lake Guyon. 

Pmsophjllum nxidxim, Dun Mountain, Pi, H. Travers! 

in Colonial Museum, 

CalocMhis palvdostts, Br, CoUingwood; “ Trans. N.Z. Inst.,” 
voL xvi., p. 897. 

NAIADEilS. 

Patanwgeton ohiangusy Vir. Takaka Valley; Aorere Valley : 
Moldhinui. 

Eostera mna, Eosh. Takaka mud-flats. 

LmiAOEiE. 

Astelia mnnmjhamii, Hook, f. On the wcBtorn side of the district 
from CoUingwood to Charleston, hut somewhat 
local. 

,, grandisy Hook. f. Lowland swamps on the West Coast. 

„ solandrif h Cunn, Hot uncommon on the West Coast. 

; „ T, Kirk. Between Wakapuaka and tiio Eai 

Arth^cpodimn drrhatumf Bv, West Wanganui, Mr, Ry Hwrst>> 
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JuNOEiE. 

Juncm brevifolim, T. Kirk. Eotoiti. 

„ mvoluoratus, T. Kirk, Amuri. 

Eestiaoe^. 

OmtroUpis monogyna, Beusli. Mount Eochfort, F, H, 
Spencer, 

Oyperaoe-se. 

Schmiis asdllaris, Hook. f. Aorere Valley, etc. 

„ tenaas, Hook. f. Aorere Valley. 

„ te^ido, Hook. f. Aorere Valley. 

„ nitens,'Hook, f. Cape Farewell Spit. 

Eleocharis spliacelata^ Br. Takaka Valley. 

,, acuta, Br.; var. platylepis, Motueka; Aorere Valley ; 

and other places; common. 

„ gracillima, Hook. 1 Aorere Valley. 

Isolepis immdatus, Br, Aorere Valley, etc. 

Cladium ghmeratum, Br. Takaka Valley; Aorere Valley; 
West Coast. 

„ teretifoUum, Br. Aorere Valley. 

„ gunnii, Br. Aorere Valley; West Coast. 

Qahnia rigida, T. Kirk. Aorere Valley; Ngakawau. 

Oreohohis fUiformis, Bergg. Mount Eochfort. 

Uncinia femujinea, Booth. Ngakawau ; Mokihinui ; West- 
port. 

Careoe viridis, Petrie. Valley of the Stanley, Amuri. 

(jRAMINEiE. 

Stipa mkrantha, Car. Upper part of the Takaka Valley, Rev* 
F. H, Spencer! 

Apera armdinmea. Hook, f. Nelson. 

Sporoholus indicuSfR. Br. A few tufts on the Port Hills, Nelson> 
1878, Getpt. D* Rough and T. Kirk. 

Agrostis pilosa, A. Eich. Abundant in the Amuri. 

Fhragmites communis, Fries. Valley of the Little Grey, Dr. von 
Haast* 

Catahrosa antarctica, Hook. f. Mount Arthur, J. Buchanan; 

** Indigenous Grasses of N.Z.*’ : 

Foa Umkayi, Hook. f. Amuri. 

„ pusiUa, Bergg. Amuri, 

„ *Hntermedia,'^ J, Buoh, Eotoiti. 

„ selmphylla, Botgg, Mount Captain Eange. 

„ uniflora,''J. Bnch. Mount Arthur; Indigenous Grasses 
■■■ of N.Z.*’ 

Bromm armarm, Lab. Cape FareweU. 
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Filioes. 

Gldchmia circimta^ Swartz. Aorere Valley, and West Coast. 

,, cunninghamn, Howard. Aorere Valley, and West 
Coast to Greymoiith. 

Cyathea cmninghamii, HpoL f. Bateman’s Gdly, D, Grant! 
Hymmophylluvi chemmanii, Baker. Mokihinni. 

Trichomanes elongatum^ A. Cunn. Collingwood, 1)* Grant! 

„ hu 7 niie, Forst, Happy Valley, Nelson, D. Grant! 
I/indsaya linearis j Sw. The Port Hills, D» Grant! Collingwood, 
„ tric)iomanoides, Dryander. Foxhill; Collingwood, D. 
Qra^itl 

Adiantiim hispiduhm>, Swartz. Bishopdale, D. Grant! 

,, diaphanuni^ Willd. Bateman’s Gully, P. Grant! 

„ fulvum, EaouL Nelson; Mokohinui. 

Pellma falcata, Br, Mr. A. Collins’ Bush, near Nelson, D. 
Grant! 

Lomaria membranacea^ Col. Nelson; Bishopdale,etc., P. Grantt 
„ bariksii, Hook. f. West Wanganui, etc., P. Grant! 

„ nigrat Col. Collingwood, P. Grant! 

„ fraseri^ A Cunn, West Coast, as far South as Charles¬ 
town, hut somewhat local. 

Doodia media, Br. Port Hills, Nelson. 

Polypodium tmeUumy Forst. Not unfrequent in Suburban North, 
Nelson; Poor Man’s Valley, etc.; P. Grant! 
ScUzmJistulo8a,i Lab. Aorere Valley. 

LtOOPOniAOEiG. 

Lycopodium lateraU^ Br* Aorere Valley; plentiful. 

Tmesipteris JoHteri, Endlicher. On tree ferns, Maitai Valley; 
, very local. 

Amenm. 

The following are stated to have been collected on Mount 
Franklin, by Mr. Park of the Geological Survey Department, on 
the authority of Mr. J. Buchanan {** Trans. N.Z. Inst.,” voL xvii., 

p.866):- 

Pmmmlmlgalli^'Kook.t 

Cotulapectinata,'Roo\i.t 

Qmi%amconm7xa,PLook^ 

Fwwfca Hook, f# 

; Mitrasamc cheesemaniif^^ J, Buoh. 

Ourisia rndmcarpa^ Hook. f. 

Gareac waJmiipu^ 

!*• Hitherto this smeoies has only hecn recorded from tho Auckland and 
OanijpbelUsIands, and it is to be feared that a cleiicalerror has occurred, 
Mount Franklin being a most unlikely habitat for a plant that can only 
oEist whsn groining in |)6at. 
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Aet, LIY .—On a new Variety of Desmid. 

By W. M. Maskell, F.E.M.S. 

[Bead Ufore the Wellington Philosophical Society^ 2ith Pebruavy^ 1886,] 
Genus Triploceras, Bailey. 

Triphceras tridmtatum, Maskell; var. mperhm^ var. nov. 

Frond slender, elongated, cylindrical, very slightly depressed 
at the middle. 

Denticulate lateral projections of the segments large, some¬ 
what prominent, tri-dentate, the 
middle tooth the largest. Edges 
of frond between the projections 
slightly curved inwards, so that 
the segments appear as if with 
several toothed transverse rings. 
Denticulations pointing at right 
angles to segment near the con¬ 
striction, and slightly forward near 
the extremities. The small pro- 
cesses at the base of the terminal 
tridentate prolongations sharply 
pointed forwards, not tri-apiculate. 
Terminal processes, 2, sub-rectan¬ 
gular, tri-dentate. 

Bndoohrome, not very dark- 
green. 

Length of frond, about 625 ju; 
breadth near constriction, about 
50 

PromWainui-o-mata, near Wel¬ 
lington. 

This is a more ornate and 
elegant plant than T. tridmtatum^ 
or its other variety, mjlmdrkum^ 
on account of the more complex 
lateral denticulations. In the 
locality mentioned it seems to be 
somewhat abundant: it is quite 
constant in its characters. 
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IV.—GEOLOGY. 


Abt LV.—Oft the Geology of Seinde Island. 

By Ca3?tain F. W. Hdtton, F.G.S. 

[Read before the PMlusopMcal Institute of Canterbury, 2nd July, 1886.] 

Plate XIII., fig. 6. 

The first notice of the geology of the isolated, rocky bluff called 
“ Sciude Island,” on which the Town of Napier is partly built, 
is a section by Mr. Triphook, published by Dr, von Hoehstetter 
in the “Eeise der Novara” (Geologishert, Theil I., p. 2), but 
Dr, von Hoehstetter did not himself visit the locality. This 
section is from Gape Eidnappers to Petane, and shows the Seinde 
Island rooks as an outlier of the Petane beds, which lie four 
or five miles to the north. Dr. von Hoehstetter called them the 
“Hawke’s Bay Serieslimestones, sandstones, and clay* 
marls replete with fossils; Pecten tnplwoki, Zittel; Vmus, MytUus, 
Pectuneulus, Trochita," etc,, and considered them as belonging to 
the younger of the two systems into which he divided our 
tertiary rooks. 

In 1871 Dr. Hector reported on the district, and agreed with 
Mr. Triphook, saying that the Seinde Island beds belonged to 
the. upper part of the formation, and occupied the centre of 
a synoline from Cape Kidnappers to Pohui, which lies on the 
road from Napier to Lake Taupo.* 

Among the tertiary fossils in the Colonial Museum at 
Wellington, which I examined in 1872, were some from “Napier 
and Ca])e EidnapperB,”+ and these I referred to the “ Almriri 
Formation" ^since called the Ahuriri series of the Paroora 
system), making them older than the Wanganui Formation, 
(“ Oat. Tert, Moll, and Echin, of N.Z,,” p. 8,) which at that 
time was only known on the west coast of Wellington. There 
wero no fossils from the Petane beds in the Museum, and, 
consequently, no opinion was expressed as to the ago of that 
aeries, 

*“ Eaports GeoL Survey,” 1870-71, p. 169. 

t “ Catalogue of the Colonial Museum," 1870, p. 180.—“ IiimestonM 
and clay-marls exposed in the oliffs around Seinde Island, and along the 
coast. Xhe same formation is general throughout the east part of Hawke’s 
Bay,” ■ ' ' ■ ■ 
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On the 27tl3. November, 1876, Mr. 8. Percy Smith read a 
paper to the Auckland Institute called a “ Sketch of the Geology 
of the Northern Portion of Hawke’s Bay,” (“ Trans, N.Z. Inst.',’* 
vol. IX., p. 565,) in which ho makes the sandstone of Scinde 
Island and the Napier limestone to be the same as the Petano 
beds. He also gives a list of fossils from the dilleroiit beds. 

In March, 1876, Mr. 8. H. Cox examined the country,and 
stated that the Napier limestone underlaid the Petano bods at 
Scinde Island, and that it was tho equivalent of the Pohui lime¬ 
stone at Te Waka, on the Taupo Eoad. Ho says : At Scinde 
Island, Napier, where tho typical development of thoso beds 
[Napier limestone, etc.,] occur, they are forming a low anticline, 
dipping on the sea-face, S. 10^, but on tho harbour side N.W. 
25®” {Lc,, p. 100). He considered that all the tertiary beds 
belonged to one series, without any uncomformity between 
them. 

Dr. Hector, in his Progress Eeport for the same year, says 
that the fossils from the Petane series “ Bcem to place them in 
the same horizon as the Upper Wanganui beds” (/.c., p. viii.), 
but he considered the Napier limestone to be the same as the 
Petane limestone. 

In the early part of 1877, Mr. A. McKay examined the 
district and reported that certain marls and pumice sands, 
which underlie tho limestone at Puketapu (Petano limestone) 
form the lowest beds exposed on the south-west side of Bcinde 
Island : that ** they dip to tho N.E,, bringing the limestones to 
the sea level at the north end of Shakespeare Eoad, but are 
found at a higher level in tho Bluff along tho sea beach,” (“ Eep. 
GeoL Exp.,” 1866-7, p. 84,) thus forming a syncline. In his 
Progress Eeport for the year, Div Hector remarks that **the 
general results of this examination are that the Beindo Island 
limestone («: Napier limestone) is shown to be tho highest 
marine bed in the district, being separated from the limestones 
of the Puketoi Eange and Manawatu Gorge by a great series of 
fossiliferous sands and clays, estimated in the district west of 
Napier to be not less than 2,000 foot thick.” (/.c., p. 11.) 

In August, 1878, Mr, A,^ McKay again visited the district 
south of Napier, and ascorteuned that the ** pumice sands and 
lignite series ” the Petane series) rested itnconformably on 
the Te Ante limestone [Le. the Aimriri scries) at Mount Vernon, 

: near Wamukurau Eep. Gopl. ExploratiouH,” 1878-70, p. 72); 
and pr. Hector remarks, in his Progross Boport, tliat ** as the 
former series (Petano series) is cldsod by the Sciudo Island beds, 
the rooks at the town of Napier do not belong to the same 
horizon as the Te Ante limestone.” 

:; Bep. Oeol; Hxp,,’* 1874-7^, p. 96. This report was not published 
until 1877,,after paper had been read} so that eaohis 

independent of the . 
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It thus appears that all the observers, except Mr. Cox, place 
the Napier or Scinde Island limestone in the upper part of the 
Wanganui system, which is directly opposed to the conclusion 
drawn from the published lists of fossils. The stratigraphical 
and palreontologioal evidence seemed therefore to clash, and I 
gladly availed .myself of an opportunity that occurred last 
January of visiting Scinde Island to try to cloar up the diffi¬ 
culty. This, witli the able assistance of Mr. A. H'amilton, 
of Petane, and Mr. H. T, Hill, of Napier, I think I have 
accomplished. 

The result of my examination is to show that the northern 
end of the island is formed by the Petane series. This series 
rests unconformably on the Scinde Island limestone, which 
forms, with the underlying sandstone, all the southern part of 
the island, as shown in the accompanjdng section. (PL XIII,, 
%. 6 .) 

Collections of fossils from here, and from Petane, prove the 
accuracy of Dr. Hector’s opinion that the Petane beds are the 
equivalents of the Wanganui beds. The fossils from the Scinde 
Island limestone, however, show that it is the equivalent of the 
Te Ante limestone, which is the same as the Pohue limestone of 
Te Waka. 

Ahuhiei Seeies. 

This series forms the main part of the island, from the 
southern end to beyond Curling’s Gully on tbo eastern, and as 
far as the Taradalo Bridge on the western side. It consists of 
the following rocks, in descending order :— 

8. Wiiite earthy limestone, with bauds of bluish-grey 
compact limestone with shells. 

2. Yellowish sandstone, with irregular layers of compact 
limestone, passing dowmwards into— 

1. Yellowish sandstone, glauoouitio in places,: The 
lowest bed seen. 

All three pass gradually into each other. 

On the south-east side of tlie island this series dips about 
S.E. To the northward, it gets horizontal, and then dips to 
the north-west. On the east side, at Curling's Gully, the dip is 
N.W. 20°; and on the west side, at Taradalo Bridge, it is 
N.N. W. 10°. The limostoiio is quarried in many places, Possils 
are generally in the form of casts, und are most abundant 
in the upper parts, especially in Curling's Gully n.ud Milton 
Bead. Tlioy arc not, liowevar, altogether absent in the lower 
sandstones. I noticed the following 5— 

1. Siphontdm 'mmidm 
*•’2. TroMta mozelanim^ Lesson, 

8, Onpidukt, mmtoaryla, Lesson. 


♦ Abundant, 
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*4. Cr^idula inourva^ Zittel. 

5. Panopm neozelanica^ Quoy. (?) 

6. Mactm diseorSf Gray. (?) 

7. Hemmactra mtata, Hutton, (?) 

8. Beniimactra elongata, Quoy, (?) 

9. LrUrana solidat Hutton. 

10. Paphia neoi^elmica, Chomnitz, 

11. Vmxis stmtchhxmjh Gray. 

12. Vmxts sulcata, Hutton, 

18. Dosinia suhrtwea, Gray. 

‘‘^14. Qardita australk, Lamarck, 

‘•^15. Pectunculus latkostatim, Quoy, 

Mytikis •mageUanicus, Lamarck. 

17. Modiola australis, Gray, 

'•HS. Pccten triphoohi, Zittol. 

19. Pecten accremmtus, Hutton. 

20. Pecten clmthamenm, Hutton. 

21. Pecten neozelanica. Gray. 

*^'22. Pecten hiirnetti, Zittel. ’ 

'^'23, Ostrca mlsoniana, Zittel. 

24. Waldhemia patuipnica, Sowb. 

All those species are found in rocks bolonging to tlie Pareora 
system in other parts of New Zealand, except Hemmactra nolaia 
and MytlUis xnagellmicm, and the first of these is doubtfully 
identified from casts only. The following are charjictoristic 
Pareora fossils:— Crcpid/ida incurva, Pcctm tnphoald, Pecten 
acorementus, Pecten ckathamcnisis, Pectm burnetti, and Waldheimm 
patagonica. The last species ranges into the Oamaru system, 
but the other five are confined to the Pareora system. Of the 
24 species enumerated, no less than IS;, or 61 per cent., are 
recent. But this percentage of species is probably too largo, 
as several of the fossils have boon doubtfully referred to living 
species from casts alone, and they are mostly Lamdlihrmudimki^ 
which have a longer specific lifo than (Gastropoda, Future 
research will, no doubt, reduce the proportion of living species, 

Petank Smiiifls. 

This series oocupios the north-east oornor of the island. The 
unconformity between it and the underlying Scinde iHland limo- 
stone is very apparent on the eastern shore, opposite tlio Bpit. 
The unconfomity is not so clear on the wostorn side, owing to 
the large aooumulations of the overlying brick'«earthvor loam. 
The series consists of the following 

2. Shelly limestone, formed by comminuted shells, resting 

on~" ■ ■ 

v sandstone of a yellow, grey, or brown colour. 

' '-'.v Abundant^ 
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The limestone {b in the section) occupies very little of the 
surface, as it is covered over with the brick-earth. It can, 
however, be seen at the top of the cliffs at the north end of the 
island, and again a little north of Curling’s Gully, where it is 
separated from the Scinde Island hmestone by the sandstone 
{c in the section). This latter forms the base of the cliffs all 
along the north side, from near the Taradalo Bridge to beyond 
Battery 'Point. Although I looked carefully, I could find no 
trace of the pumice beds said by Mr. McKay to underlie it. 

The following is a list of the fossils we collected from these 
rooks:— 

1. AmpMhola mellana, Chemnitz. 

2. Ancillaria australis, Sowb. 

8. ■ Voluta pacifica, Lamarck. 

4. Siphonalia mandarina, Duclos. 

5. CentMdm hicarinafa, Gray. 

6. Cerithidca trlcarinata, Myxiion, 

7. Trochita 7 ieaselanica, Lesson. 

8. Crepidula nionoxyla, Lesson. 

9. Tuirritella rosea, Quoy. 

To, Turritella tridncta, Hutton. 

11. Scalaria zeUbori, FrmQntelA, 

* 12. Turbo smaragdm, Maiiiyn. 

18. IlotMa neozelanica, ^orxx)oi:QXi, 

14. Dentalmn nammt, Hutton. 

15. Corhula mythrodon, Lamarck, 

10. HemimacU'a notata, Hutton. 

17. Lutniria solida, Hutton. 

18. Zenatia adnaces, Quoy. 

19. Paphia neoizelanica, Chemnitz. 

20. Ymms stiiuMiiryi, Qxaj, 

21. Venm mendionalis, Sower by. 

22. Hutton, 

‘ 28. 7nesodmna, Quoy. 

M, Doslnia grmji, Ziitoh 
25. Tapes intetmedia, Qmy, 

20. Cardinm. striaUikim, Sowb. 

27. Lofipps condnna, Hutton. 

28. Ctwdita, mistndk, Lamarck. 

29. Pectimmlns iMmwtat-m, Qxxoy, 

80. PectunmluH HtnaUdmis, Lamarck. 

81. Mytilm maifidlmunis, Lamarck. 

82. Mytikis latus, Chemnitz. 

BB, Mod.Ma (UistraMs, Qvfxy* 

84. Pmia neor'selamm, Gray. 

85. Linta Imllata, Bovn, 

86. Peoten mozdanicm, Gray, 

87# Huttom 
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88. Pecten semipUcattiSj Hntton. 

89. Pecten convecous^ Quoy, 

. 40. Pectoi laticostatusj Gray. 

41. Anomia alectiis, Gray. 

42. Ostrea edulh, Linneas. 

48, Waldhemia ovalis, Hutton, 

44. Terchratdla nihicimda, Solander. 

45. RhynchoneUa nigrimns^ Bowl). 

Of these, Dentalhm mmmi is at present only known from 
the Wanganui system; while AmpUhola avdlmia, Ooritlddea 
hicarinata^ C, t^iclncta, Ttirho smaragduSy (Jorbula erythrodon^ 
Pectuncuhis striaMaris^ Pecten radiatus, and Mytilm latm have 
not yet been found in the Pareora system. Of the 45 species 
enumerated, 38, or 84 per eent.i are recent. A small rolled 
fragment of Pecten triphooki was also found, but it probably 
came out of the Soiiide Island limestone. However, I found a 
broken and rolled specimen of this species at Moteo, near Puke* 
tapu, which possibly had not been derived from any older rooks. 

Beick-eaeth. 

This formation forms the top of most of the hills, and lies 
quite unconformably on both the Ahuriri and the Petano series. 
It descends to the sea level on the east side of the island, in a 
valley a little south of Battery Point [see section), and also in 
two or three other places on the west side. It is a reddish- 
brown sandy clay, or loam, often showing the “capillary struc¬ 
ture of the so-called Loess of Banks Peninsula ; from which, 
however, it can be distinguished by its darker colour. I saw 
pumice in it in two places. One on a hill not far from the 
'Hospital. The other in the valley just mentioned, south of 
Battery Point. In the latter place a considerable layer of 
pumice sand is seen on the northern slope of the valley, overlain 
by the ■ brick-earth. In the other locality, small fragments of 
pumice are scattered through the brick-earth. At Battery Point 
a thin bed of shingle lies at the base of the biiok-earth, but I 
saw no shingle at the south end of the island. 

This loam bod is used for making bricks in Napier. It is 
also found in many places north of Napier, and is especially 
conspicuous on the liiils near l^ukotapu.*" 

At the south-west end of the Bluff, at the sea level, below the 
limestone quarry worked by the prisoners, is a bod of clay con¬ 
taining fragments of rock, in which Mr. Hamilton informs me 
he has found moa bones. This clay may be of the same age as 
the brick-earth, or it may be younger. I^robably the latter is 
the case, but I could not satisfy myself on this pomi 

: • This is probably “ lij;ht-grey sandy marls,” mentioned by B4r. 
McKay as seen on the road between Puketapu and Taradale {** Cleol. Ee- 
poxta,'^ 1876-77, p. 84); but. it does not underlie ♦* the limestone capping 
the hiila to. the n^ as Mr*MoKay appears to Ihink; and it is not marly. 
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Art. -LVI. — Netv Species of Tertiary Shells, 

By Captain P. W. Hutton, P.G.S. 

[Read before the Philosophical Institute of Canterbury^ ^nd July, 1885.] 

In this paper I give descriptions of a few more fossil shells. 
The list of New Zealand tertiary mollusca now numbers about 
46(3 species, of which about 250 still remain unfigured. 

Cyliohna (YonruLA) rbflexa, n. s. 

Shell sub-cylindrical, mucronate posteriorly, smooth, a few 
distant spiral lines at the anterior end. Aperture narrow, 
rather effuse anteriorly, the inner lip being strongly reflected 
over the columella. Length, 0*12 inch. 

Locality, White Eock Eiver, South Canterbury. 

Murex esmnosus, n. s. 

Shell fusiform, with a moderate canal and no spines. Whorls 

- 6i, the first embryonic, the others spirally and longitudinally 
ribbed. Longitudinal ribs rounded, distant, 8 or 9 on a whorl; 
spiral ribs strong, scaly, close, about 10 on the penultimate, 
and 25-30 on the body whorl; those just below the suture 
smaller than the others. Aperture oval, rather suddenly con¬ 
tracted into the moderate and slightly bent canal, which is more 
or less closed. Length, 1‘2 inch ; breadth, 0*6 inch. 

Locality, Petane. 

Distinguished from M. octagonus by the complete absence of 
spines. 

NaSSA SOOIALIS. 

Nma compta, Hutton, Trans.' N.Z. Inst,”vol ix., p. 296*pl. xvi., 

; fig. 9; not of Adams. 

OOLUMBEnnA AN0USTATA, B. S. 

Shell elongato-fusiform, spirally grooved, the spire longer 
than the aperture. Whorls 6-7, flattened, the suture distinct; 
spiral grooves narrow and rather distant, 7 on the penultimate, 
and about 15 on the body whorl. Aperture olongately-oval, not 
contracted in the middle; the outer lip thin (?) (broken). 
Length, 0*48; breadth, 0*16; aperture, 0*2 inch. 

Locality, Petane. A single specimen* 

PeEUROTOMA PLIOATEnLA, n. ,s. 

Shell fusiform, the spire turreted, but not much larger than 
the body whorl. Whorls 8i, the first 1| embryonic, the others 
spirally striated* Spire whorls longitudinally ribbed below the 
smus area, and slightly so at the suture; about 15-17 in a 
whorl. The spiral striations extend over the whole surface, but 
are reduced to two in the sinus area*. On the body whorl the 
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longitudinal ribs are obsolete, except at the suture, where they are 
tolerably strong; the spiral ribs are strong and irregular, the 
intermediate grooves sometimes as bi*oad as the ribs, sometimes 
narrower. Aperture oval, with a very short anterior canal; the 
sinus deep, situated some distance below the suture. Length, 
0*92 ; breadth, 0*88; aperture, 0*42 inch. 

Locality. Wanganui. 

DrILLIA ilSaUISTRIATA, U. S. ♦ 

Whorls 8; the first 11* embryonic, smooth, and expanded into 
a papilla, the others spirally striated and longitudinally ribbed 
in the centre, except the body whorl, on which the longitudinal 
ribs become gradually obsolete. There are 15 oblique longitu¬ 
dinal ribs on a whorl, crossed by numerous low and subequal 
spiral ribs. Sinus area concave and covering the suture, but 
spirally ribbed like the rest. Aperture oval; canal very short; 
posterior sinus small but distinct; the inner lip with a largo 
posterior callus. Length, 0*75; breadth, 0*2; aperture, 0.34 
inch. 

Locality. Petane. 

The spiral sculpture is much stronger than in D. alabaster. 

NaTIOA DAR^VINn. 

Natica soUda^ Sowb., in Darwin’s “Gool. Obs, on South America,” 
p. 265, pi. iii., t 40-41(1846); Zittcl “Eoise dor Palm, p. 42, 

taf. XV., f, 6; not N, solida, BlainvUle, Malao,, pi. 30, t 8 (1826). 

As Sowerby’s name must sink into a synonym, I have called 
this species after the illustrious naturalist who collected it. 

Natioa (Nbverita) arimosA. 

, Natica soUda^ Cat. Tertiary Moll, of in part. 

Shell large, solid, smooth, globose, the spire almost buried; 
the body whorl gibbous posteriorly. Aperiure semicircular, the 
columellar callus very large, filling the posterior portion of the 
apertmre, and eventually covering the whole iimbilical region. 
Length, 2* inch; breath, 2* inch. 

Locality. Trolissic Basin; White Book Eivor, and many 
other places. 

Distinguk^^ N. darwinii hy the short spire, the 

gibbous body whorl, and the covered umbilicus. 

OisRmOTM nonosuM. 

OeritUtm mdulomn, Hutton, “CJat. Tertiary Moll, of p. 12; 
notof Brag. 

Bmum oiNcruM, n. s. ■ 

Distinguished from IL tcrebdMiies by its larger sme, by the 
spire whorls having four, instead of three, spiral ribs, and by 
the body whorl having 6-8 spiral ribs. : 
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I have revived for this species the name which I formerly 
bestowed on B. terebelloides, Martens. 

StEUTHIOLABIA OALOAB, 

Strathiolaria dneta, var. 0., Hatton, “ Oat. Tertiary MoU. of N.Z.,” p, 11. 

This species has been found by Dr. von Haast at Tengawai 
Cliffs, South Canterbury; and, as it keeps its characteristic claw 
with great constancy, I think it deseiwes a specific name. 

Steuthiolaeia smhosa. 

StnaJdolaria tuhermlata, Hatton, “ Oat. Tert. Moll, of N.Z.,” in part. 

I have now no doubt but that 8. MemiUta, and its variety 
/3. of my catalogue, are distinct species, and I propose to retain 
the name of tubereulata for the variety as more appropriate, and 
to call those forme with spinous tubercles 8. spinosa. This 
latter species is found in the Trelissic Basin, etc., while 
8. tvhmvlata comes from White Eock Eiver, etc. 

CrOLOSTEBMA OBLIQUATA, n. S. 

Shell large, spiral, depressed, smooth (?), with a spiral 
groove above the periphery, ll^orls 4, increasing rather 
rapidly. Suture deep; umbilicus wide. Aperture oval, very 
oblique. Peristome continuous, sharp. Greatest diameter, 0'8; 
least, 0‘62; height, 0’63 inch. 

Locality. Wanganui. 

_ A single specimen sent by Mr. Drew. As the shell is worn, 
it is impossible to describe its external sturface. 

Waldhbimia ovalis, n. s. 

Shell thin, elongated, oval, the greatest width rather in front 
of the middle, tapering gradually towards the beak; front margin 
rounded. Surface smooth or with very fine concentric growth- 
lines. Valves nearly equally convex, the brachial valve regularly 
arched. Lateral margins nearly straight, anterior margin 
slightly sinuated, concave dorsally. Beak moderate, angled on 
each side; the foramen rather small, the deltoidal pieces well 
deyeloped. Loop reaching nearly to tlio anterior margin, not 
much expanded; septum extending through half the length of 
the brachial valve.. Length, 2’1; breadth, 1-5; depth, M inch, 

Locality. Wanganui; Napier. . 

This species combines the shape of W, mnemtiam with the 
small foramen of If. ImimUrk. 
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Aht. LVII.—r/w Wantjanui Si/stcm, 

By Captain F. W. Hutton, F.G.S. 

IJRead before the FMlosopMcal ImtUiite of Oantcrhury^ iUh Augmt^ 18S0.][ 

l^lates Xn., XIIL 

Dr. von Hoohsteotr, in 18G4, placed the Wangaiuu Eiver beds 
with his Hawke’s Bay series, in the younger of the two groups 
into which he divided our tertiary rooks and he considered 
them to be of pliocene age. He did not, however, visit the 
district, and gave no list of fossils obtained from there. 

In 1867, Mr. J. Buchanan, of the Geological Survey, made 
a large collection of fossils from between Wanganui and the 
Patea, and he divided tho rocks into a lower blue clay and 
upper sandy beds.® These fossils were examined by Br. Hector, 
who placed the upper sandy bods in the post-tertiary, and the 
lower blue clay in his upper tertiary or Struthioiaiia bods, 
together with the blue clays of Awatere, Motuuau, Awamoa, and 
other places.” 

On a ro-oxamination of these fossils, in 1872, I followed Dr. 
Hector in keeping tho upper beds in the pleistocene, but sepa¬ 
rated the blue clay of Shakespeare Cliff from tho other beds 
associated with it a separate and younger formation, under 
the name pf the Wanganui Ponnatxon.* This I couBidered to 
be pliocene, and tho Awatere series to be upper miocoue. 

In 1876, Mr. A. McKay referred to the Wanganui Formation 
some conglomerates and highly fossiliforous sands with pumice 
overlying the Napier limestone, between Cape ICidnappers and 
the Mariatotara Eiver.” 

In 1876, Mr. S. H, Cox asoortained tliat a oonsidorablo 
thickness of marine strata, with abundance of fosBils, xnostly 
recent, were superimposed upon the Napier or Soinde Island 
Hmestono, in Hawke’s Bay,” Ho gave a list of these fossils, 
which Dr* Hector pronounced to be the same a» those from the 
upper bods at Wanganui, and ho placed the rooks in tlm 
Wanganui Formation*’ 

In 1877, Mr. A. McKay traced those beds from the Manawatu 
Gorge to Napier#” giving them the name of Botolla beds* In 

1 **Beise der Gcologisohor, Theil I., u. xl. 

* Trans. lust.,” vcL ii., p. 16S. 

^ Catalogue of the Golonial Museum,” WoIHagton, 1870, p. 173. 

^ Cat. Text. Moll, and Bohin. HeW Zealand,” Wellington, 187^; and 
Quart. Jour, of the Ceol. Boo. of London,” yol, xxix., p. 873^ 

«‘*mp. Ceoh Bxpl.,” 187M^ 

« ” Bep. Geoh BxpL,” 1874-76, p. 06* 

V Bep. Geoh Exph,” 1874-76, pp. v^^^ 

; . ^<;Bep..SeohBxp.,” 1876-77,. ■ 
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the same year, Dr, Hector, in his new classification of formations, 
considered the upper beds at Wanganui to be pliocene ; and he 
grouped them with the Hawke’s Bay beds as the Kereru Botella 
beds, subsequently called the Kereru series.' The blue clay of 
Shakespeare Cliff was now called the Wanganui series, and put 
into the upper miooene. Indeed, the Director of the Geological 
Survey has never acquiesced in my view that the Shakespeare 
Cliff clay is younger than the miocene. He has always con¬ 
sidered it as upper miocene, placing it formerly with the Awatere 
series, but last year with the Te Aute limestone; the Awatere 
series being now made lower miocene.® It will thus be seen 
that the terms “ Wanganui formation” or Wanganui series” have 
been used sometimes for the upper sandy beds, sometimes for 
the underlying blue clay. 

In January, 1884, I examined the Wanganui District, and 
came to the conclusion that the upper sandy beds cannot be 
separated from the blue clay ; that all are of pliocene age, and 
very different, palasontologically, from the Awatere series or the 
Te Aute limestone. Accordingly, in a paper read to the Geolo¬ 
gical Society of London, in Januarjr, 1885,1 proposed a Wanganui 
system to include both; distinguishing the beds at Wanganui 
as the Putiki series, those at Hawke’s Bay as the Petane series, 
and those on the west side of the Euataniwha Plains, in Waipawa 
County, as the Kereru series,*® at the same time saying that 
these senes were geographical only, and did not represent 
different epochs of time, I had not room in that paper to give 
all tlie evidence on which I relied for proving that these series 
formed a distinct system well marked off, both palssontologioally 
and stratigraphioaUy, from the older Pareora system ; and the 
object of the present communication is to furnish this, together 
with other evidence, which I obtained during a visit to Hawke’s 
Bay last January. However, in order to save space, I have not 
thought it necessary to give separate lists of the fossils from 
each locality, but have contented myself with one list of all the 
species known from the Wanganui system, with the localities in 
which each has been found. Kereru I have not visited, and 
have no list of fossils from there; but, according to Mr. McKay, 
they are the same as those found at Matapiro Station, on the 
Ngaruroro Eiver. Of course my visits, both to Wanganui and 
to Hawke’s Bay, were far too short to allow me to work out the 
stratigraphioal relations of all the different beds; but! think 
that what 1 have seen, together with the large colleotionB of 
fossils that I have oxamined, will be sufficient to lay the forin^ 
dation for a correct classification of the beds^ and will enable 
local geologists to work out the details. 
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WANaANtri District. 

The beds near the mouth of the Wanganui Eiver were, I 
believe, first described by the Hon. W. Mantell in the ** Quarterly 
Journal of theG-eologioai Society of London,’' -^ but, unfortunately, 
I am unable to refer to his papers. In 1867, Mr. J. Buchanan 
examined the district for the Geological Survey of Now Zealand. 
The results of his researches, together with a section of Shake¬ 
speare Cliff, were published in 1869 in the ‘‘ Transactions of the 
N.Z. Institute.*’® He divided the rooks into “an upper sandy 
and lower clay stratum, and separated by a deposit of sand 
of varying thickness, being at least 12 feet at Shakespeare 
Cliff, at Wanganui, the whole covered by a heavy deposit of 
sands and gravels containing a cemented gravel bed, also of 
variable thickness, the material from which is in common use 
for the construction of roads throughout the district.” 

In 1874, Mr. 0. W. Purnell read a paper to the Wellington 
Philosophical Society “ On the Wanganui Tortiarios,” ° He 
divides the beds into three groups. “ The oldest fossiliferous 
stratum within a radius of four or five miles from the town 
of Wanganui is the tuff [with pumice] in the cliffs on the east 
bank of the river [at Kaimatera]; the next oldest, the blue clay, 
at Shakespeare Cliff ; and the youngest, the beds overlying 
the blue clay and those at the Landguard Bluff.” Mr. Purnell, 
however, mistook ordinary^ clay for “ volcanic mud,” and ho 
considered the recent alluvial deposits of the river, containing 
pumice, to pass under the blue clay at Shakespeare Cliff. 

In 1875, Mr. Kirk made a collection of fossfis from Wanganui 
for the Wellington Museum.* 

In 1882,1 received from Mr. S. H. Drew, of Wanganui, a 
collection of fossils made in the neighbourhood, with the rc<iueBt 
that I would name them for him. It contained several new 
species, which I described in the “ Trans. N.Z. Inst.,” voL xv., 
p. 410. In 1888,1 again received another and much larger 
collection, which also contained some new forms, and I came to 
the conclusion that it would bo advisable to publish a new list 
of all the mollusoa which had been recorded from this interest- 
ihg locality. However, before doing so, I wished to examine the 
district myself. Accordingly, in January, 1884,1 paid a visit 
to Wanganui, and, under Mr. Drew’s guiaanoe, spent three days 
in examinmg the sections near the town, and one day at Patoa, 
with the following results* • , 

The base of Shakespeare Cliff, which stands on the left 
bank of the river, opposite to ^^t^^ Wanganui, is formed 

Quart. Jour. iv., p. 289, and vol. vl, p. 802, 

:«.*‘Tranflaction^ 



Hutton.— The Wanganui ISystm, 

of blue clay (PL Xn., fig. 1, a), about 40 feet thick, and full 
of fossils. A layer of yellow sand {b) rests upon this clay, 
apparently quite conformably; it is about 20 feet thick, and 
contains broken shells. Then comes a thin bed of sand, 
about 4 feet thick, with abundance of fossils. Then another 
bed of sand, about the same thickness, followed by a bed of 
gravel {c) cemented by iron oxide. This is followed by a bed 
of dark green sand \h). All these belong to the Wanganui 
system; they have suffered much denudation, and are overlain 
quite unconformably by a series of silts and gravels (<i) which 
are unfossiliferous. 

At Landguard Bluff, or Putiki, near the mouth of the river 
on the left bank, the blue clay is not seen, but the upper beds 
are largely developed. The lowest stratum is yellow sand with 
broken shells, followed by sand with shells (Fig. 2, &), sands and 
clay, cemexited gravel (c), and greensand, as at Shakespeare Cliff. 
But above the greensand is another bed of sand with shells (6) 
and white clay. At the point forming the Bluff, there is a fault 
of about so feet (i»), caused apparently by a land slip. Bound 
the point some small beds of , lignite lie on the cemented gravel. 
The upper beds are denuded, and overlain nnconformably by 
unfossiliferous silt and gravels, as at Shakespeare Cliff. 

The Wanganui system in this district may therefore be 
represented as follows, the known thickness being between 150 
and 200 feet:— 

Putiki SerieSi near Wanganui, 

9. White clay, about 4 feet. 

8. Sand, about 12 feet. 

7. Sand with fossils, about 6 feet. 

6. Greensand, current bedded, about 25 feet. 

5* Cemented gravel, from 10 to 20 feet. 

4. Sand with clay, from 4 to 50 feet. 

8, Sand with fossils, from 4 to 10 feet. 

2. Sand with broken shells, from 12 to 20 feet. 

1. Blue clay with fossils, 40 + feet. Bottom not known. 

No pumice has been found in any of these beds. The blue 
clay is quite conformable to the upper beds, and contains the 
same fossils, I know 188 species of moUusoa from the blue 
clay, all but 21 of which also occur either in the upper beds or 
in the Potane series. But of those 21, thirteen are still living in 
the New Zealand seas, and must therefore have been living when 
the upper beds were being deposited, although their remains 
have not yet been found in them. This leaves eight species out 
of 188, as distinctive of the blue clay, and of these only one—- 
Ver7mtm wmUiferu^iB found in the Pareora system. TWb 
small difference between the fossils of the blue clay and those of 
the ujjper^beds is easily accounted for by difference of station; 
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it is much less than the difference between the upper beds and 
the Petane series* The number of species from blie upper sandy 
beds is 156, of which 72 per cent, are recent; while of the 188 
species from the blue clay, 77 per cent, are recent. Evidently 
we cannot disconnect the blue clay from the upper beds. 

On the sea coast at Patea, south of the mouth of the river, 
blue clay with fossils passes up gradually into a blue micaceous 
sandy clay, apparently unfossiliforous. Upon this lies abotit 
12 feet of yellow sand; then cemented gravel 4 loot thick, 
followed by gray sands, and then red^ and yellow sands. The 
upper beds form the cliff, and not being very accessible,^ I did 
not examine, them closely, but I could find no fossils in the 
tumbled blocks. The sequence is remarkably like that at Wan¬ 
ganui. The yellow sand is distinctly separated from the blue 
micaceous clay upon which it rests, but without any appearance 
of unconformity, The number of species obtained from the blue 
clay is 26, of which 77 per cent, are recent. Three species of 
Pareora shells, not known from any other part of the Wanganui 
system, have been found in the blue clay at Patea, ^ They are 
Oliva neozelanica^ Stnithiolmia migulatUi and a species of Cu» 
cuUm (fragments). 

On the left bank of the.Wanganui River, about four miles 
above the town, a very good section is seen at Kaimatera Cliff; 
but the beds here differ much from those at Putiki Point. The 
lowest beds seen are a series of sands and silts (PL XIIL, 
fig, 8, a)^ without fossils. These are overlain, apparently 
unoohformably, by a bed of sand with shells and mtmerous 
small fragments of pumice. This is followed by a tluclc series 
ofsands much cuitent-^bedded (/>); ibis again by a loosely 
cemented gravel-bed (<?), Oyer this comos another bed of sand 
with fossils; the whole being covered unconformably by im- 
fossiliferotis silt and gravel (^Z), as at Wanganui. Those beds, 
b and c, may bo called the Kaimatera bods, Wo obtained, 
in a few hours, 47 species of shells from these sands, 44 of 
which, or 98 per cent., wore recent. The three supposed 
extinct specios mQ>,*TropJmn TmeUta and 

llkdla meUmoB Of these, the two first are closely allied 

to living spocios, and the third is abtindatii in Australia 
and Tasmania; conBequently, I think tlieso bods are of 
pieistooone age, and should be kept out of the Wanganui system. 
Whether the apparent unconformity between a mA h is a real 
Olio or not I cannot sayi as the tipper beds arc much oumut- 
beddedi and the exposed section is two short to place much 
"dependenoeon,,..: - 

'Hawke’s.:'BAV-D ismioT*'-- 

first to repiOrt on this district. He 
^^scribed the:; ti^ Mohaka to Pet^ci 
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and considered that that portion lying between Pohui and the 
Mangapikopiko (=Purohntangihia) Eange was an older formation 
underlying unconformably the limestones of Te Waka and the 
Purohutangihia.^ 

In 1876, Mr. S. H. Cox considered that the whole of the 
tertiary rocks from Pohui to Napier formed a single comform- 
able series, which might possibly be divided into upper and 
lower.* In the same year, Mr. Percy Smith recognised an 
unconformity near Pohui, between the Mangaharuru sandstone 
and the overlying beds to the south.® 

In 1877, Mr. A. McKay gave a section along the Ngaruroro 
Riverwhich, as well as the geological map of the neighbour¬ 
hood, appears to be very correct in all the places examined by 
me. 

Last January I spent a fortnight in Hawke’s Bay, and, 
accompanied by Mr. A. Hamilton, who had previously sent me 
many fossils, I examined the section from the Upper Mohaka 
to Petane, the country about Puketapu, and the valley of the 
Ngaruroro River, from Hastings to Kikowheru Creek, on Mr. 
Walter Shrimpton’s station of Matapiro. I made the following 
observations. 

In the Upper Mohaka, where the road from Napier to Lake 
Taupe crosses the river, the rooks are grey or brown argillaceous 
sandstone (Pig. 4, a), containing the following fossils :—Stmthvh 
laria tubercidata, S. sulcata, and a species of Oucullma, They may 
be referred with safety to the Pareora system. These beds are 
very thick, more than 800 feet, and are overlain by a thick 
stratum of hard shelly limestone (b) forming the Te Waka 
Range, and known as the Pohui limestone. At the Mohaka 
the beds dip to the S.E., at an angle of 25^, but at Pohui they 
flatten i )0 S.S.E. 10^ 

South of Pohui, we came across a newer series of rocks, 
resting unoomformably on the denuded surface of the Pohui 
limestone and the underlying sandstones. This is the com¬ 
mencement of the Petane series. It dips here about S*B.E. 15^, 
and at Petane not more than 6® to the^S^S.E., but a slight 
anticlinal fold occurs before reaching Petane (fig. 4); The rooks 
of the series are as follows, in descending order:— 

Two or more thick bands of limestone, with feeds of 
calcareous sand (Petane limestone), sometimes passing 
into blue clay (/). 

4. Brown sandstones, with a band of conglomerate ((?)* 

8. Blue clay, knpwu locally as ‘*papa,” [d), 

" r ^ Bep. aeoL Bxp!.,’’1870-71, 

: ruBep. Geol. Expl.,’» 1874-76, p. 97. . 

Trans. N.Z. Insi,” vel.: ix., p. 065. ^ 

*<^Bep.<l$ol.lxpl.,’’1876-77, p. 83, an^ 
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% G-roy and brown sandstone, with Hcvt‘ral baiuln of con 
glomoraio (o). 

1* Bluish argillaceous sandstojio (cj. 

The whole Bcrios is ostmiatod by Mr. Percy Kiulili to l)o 
4,500 foot in thickness. I could detect no pnniiot^ in any of 
those bods, but it occurs in abundauco at Titiokm*a Haddlo, 
botwoon rohiii and the Mohaka,^ and at other t)laiCos in bods 
lying tmconlbrmably on tJio Betano series, as has already boon 
pointed out by Mr. Oox, L know 174 species of mollnsca from 
the upper bods (4 and 5), of which (>0 })ei’ cent, arc rocojit. 

At Puliotapu, on tlic Tutaoknri Itiver, the Potano liniefltono 
is largely dovolopod, and can bo well studied on both banks of 
the river at Moteo, a little above Pukotapii. Uoro, amongst 
other shells, wo found a broken and worn fragment of Vvclni 
trijphooki, which is now in my collection. It is dotibtful 
whether this is a rolled fragment derived from the Napier lime¬ 
stone, or whether it lived dua’iiig the Wanganui period. If the 
latter be correct, other specimens will, no doubt, be fomuh 
Below the limestone comos a calcareous sandstone, and a little* 
higher up the river this is soon to bo underlain by sands and 
shingle-beds, with fossils, like those at Potano. There is no 
appearance of tho blue clay hero; uoithor could wo land the 
punheo sands, meuUonod by Mr. McKay as occurring xxndor 
the limostono at Pxrkotapu,® 

At Matapiro Station, on tlio Ngaruroro Itivor, tlio limestones 
and calcareous sands (PL XIII., hg. 5, c) belonging to the Potano 
series, which form tho tops of ilio hUls, m’o mulorlain by a thick 
bod of sandy clay {h ); and below this, in tho bod of the 
Kikowhoru Creek, occur bods of fine giiwol, sand, and tldn bods 
of clay (ah dipping B . at angles varying from 25^' to 0^. Tlmso 
contain abundauco of fossils. Wo collected 00 spooioH, of which 
71 por cent, are recent. In some v<^ry Hmitt'd spots tlio sands 
are pale yollowisJi-wldto and of small Hj)ocitic gravity. Theso 
patches tnay be formed of docoinposeil ])umic(», alihotigh I could 
not recognise pumioo with cortainty by nutans of a lorn* No 
doubt tlioy are tho pnmictj sands incntionotl by Mi% McKay as 
occurring sparingly in Kikowhoru Crock.® 

IteuAXiON t4) tuM Pajrjkoha SvsTjm, 

No junction botwoon tho Wanganui systoan and tho Paroora 
system has as jret boon obsoawod on tho western side of tlio 
Wellington Provincial District, altliongh tho Piwroora system 
undoubtedly exists up tho Waitotara Biver. But on tho eastern 


A Theso pumioo boda iiro voiy <Morent from those wluoh overlk lUe 
fiver gravels in the Mohaka VtUloy. 

»‘*Bep. Qeol 137^-77, p. 84, 
w ** ]^p. 0eol. 1876-77, p. 88. 
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eide of tho Wellington Provincial District, and in Hawke’s Bay, 
several junctions occur. 

1. At Pohui, on the Napier and Tanpo Eoad, an uncon¬ 
formity exists, as was first pointed out by Mr. Percy Smith, 
(fe fig. 4.) According to Mr, Percy Smith, this unconformity 
is very plain some 12 or 14 miles north of the road, where the 
lowest beds of the Petano series, called ** Middle Papa” by Mr. 
Smith, dipping at an angle of about 10°, abut against the steep 
face of the ** Maungaharuru sandstone ” (Pareora system) at an 
angle of 29° 80'. ^‘This unconformity,” Mr. Smith says, ‘ris 
a marked feature in viewing the country anywhere near the line 
of strike of the beds, where the older strata ... are seen 
dipping at a considerable angle, forming hills which are quite 
characteristic and different in shape to the Papa hills of the 
overlying formation.”^ 

2. At Napier, the tmconformity between the two systems is 
quite clear; but this I have described in another paper read this 
year to the Institute (“ On the Geology of Soinde Island ”). 

8. Further south, Mr. McKay has shown complete uncon¬ 
formity between the two systems at Mount Vomon, near Waipu- 
kurau.^ 

4; In the East Wairarapa tiho pliocene beds on the east side 
of Palliser Bay, which probably belong to the Wanganui system, 
are said by Mr. McKay to bo unconformable to the upper mio- 
oene rocks (Pareora system) upon which they rest.® 

5. Again, Dr. Hector has shown that the pliocene (Wanganui) 
and miocene (Pareora) systems are unconformable at Oneira in 
Taranaki.* 

We may, therefore, confidently assert that there is a wide 
spread unconformity between these two systems, and that they 
are separated by a period of elevation during which denudation 
was active. 

Of the 279 species of moUusca known from the Wanganui 
system, 179 are not found in the Pareora or older rooks. While 
of 288 species found in the Pareora system, 180 are not found 
in the Wanganui system, nor in the seas of New Zealand.® 
The palsQontologioal break is, therefore, well marked, The prin¬ 
cipal charaoteristios of the Wanganui system are the presence of 
Trophanf Columbella^ Twrioula^ md, Mytiticardw; as well as the 

5. iprani N.2, vol. ix,, p., 508, pi. xiii., seo. No. 2* In 8e<jtion 
Csfo. 1 of this paper, No. 7 (Middle Papa) should evidently bo No. 9 (gritty 
sandstono). No, 7 apparently thins out to tho south before roaohing Pohtu, 
as mentioned by Mr. Smith on page 669. 

» Hep. CS^ool. Expl.,” 1878-79, p. 72. 

a Bop. 0eoL B3£l.,» 1878-79, p; 84. 

*< Bep*0eol, Bxpl.,” 1866-67, p. 2, and section. 

» TPh© discrepancy between these numbers is owing to three gobies of 
recent moUusca occurring in the Pareora system, none of which have as yet 
been found in the Wangantd system. 
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absence of Peristemia, Nassa, Mitra, Gomis, and TJmopm, all of 
which ooonr in the Pareora system. Also, in the Wanganui 
system, the species of Turritdkt, Dentalium, Cythe-roa, Cardium, 
Fectm, and Ostrea, are small in comparison with the large si^eoies 
of each of these genera found in the Pareora system. 


Divisions of the Wanganui System. 

The following ten or eleven species of Paroora mollusca have 
been found in the Petane series, but not at Wanganui nor at 
Patea: —Siphonalia nodosa var. conoidea; Pkwmtoma jiayoda, 
Natica gihhosa, Struthiolaria fraseii, TmcMtii alia, I'urritella 
ambulacrum, ¥cnm mridionalis, Cardita patarjonwa, Perna, sp. 
ind.; Pectm triphooU (?), Pecte/n semiplkaim. I therefore sup¬ 
pose that this series is older than the blue clay of Shakespeare 
Cliff. This opinion is confirmed by the percentage of living 
species found in the beds, which is 6C to 71 per cent, in the 
Petane series, and 72 to 77 per cent, in the Putild series. We 
may therefore provisionally divide the Wanganui system into 
two series, which may perhaps overlap in time :— 

2. PuMki Series, including the blue clay of Shakespeare 
,, Cliff and Patea. 

1. Petam Series, from the Eiver Bek to the Ngarnroro. 

The Baimatera beds should be separated from both these 
series, and referred probably to the pleistocene period. 

The position of the Kereru series still remains uncertain, as 
ho. list of fossils from that locality has as yet been published. 
According to Mr. McKay,* and to Mr. Cox,** the pries contains 
considerable quantities of pumioe sand, and possibly, tlioroforo, 
it is on the same horizon as the Kaimatera beds. 

The value of taking the percentage of recent species of 
moliuBcain a tertiary rook, as a test of its relative ago, has 
iBometimes been called in question. This has arisen, I think, 
fiwm a misconception of the limits of the method. If it bo true 
tihat species have gradually changed, or that they have been 
gradually introduced into an area—-which no ono;disputes~thou 
it must be true that, in each epoch, tlio nearer we approach to 
the present time the nearer must be. the resemblance between 
the fauna of the epoch and . that of the present timei Indeed, 
ihe same holds good if, instead of assuming padual change, wo 
vassume that the ancient fauna was altered by successive inigra- 
Mens into the area; for it is evident Miat tlio percentage tost 
would be of great value here in ascertain,ing the relativo ages of 
the Vanotis .niigratiohs; for each migration would bring many 
spemes simils* to.; or allied to those now living, consequently 
tms p^oeptage system is bf .tiie^^ importance in tesfemg 
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the relatire ages of any two sets of beds belonging to the same 
biological province. But it does not follow that this metliod 
can be trusted for correlating with accuracy sets of beds in 
widely distant areas. On the contrary, different districts have 
undergone different physical changes, and wo have therefore 
every reason to suppose that alterations in floras and faunas 
would proceed with unequal rapidity in different parts of the 
world. At the same time, as the replacement of a whole marine 
fauna can rarely be sudden, it follows that the percentage system 
has some value even here. But it must always be used in con¬ 
junction with a comparison of the specific forms of the two 
areas. And here, again, it is only the wide ranging ocoanic* or 
deep sea species—such as sharks, cephalopods, and a few bi¬ 
valves—which should be depended upon for evidexioe, but these 
wide ranging forms are of the very greatest value in correlating 
strata all over the world. 

In the present case we have no wide ranging species that 
can help us in determining the European equivalent of the 
Wanganui system, and the , percentage of recent species is our 
only resource. AJl geologists, however, would, I think, allow 
that it belongs to pliocene, the only question being: to what 
part of the pliocene should it be referred? and this may be loft 
for the present undecided. Excluding the Kaimatera beds there 
are 278 species of mollusca known from the system, and of 
Uhese 68 per cent, only are recent. This percentage is, how¬ 
ever,' likely to be increased, as many of the supposed extinct 
species are minute, and may have been overlooked as living 
forms. The reason the percentage of recent species is less in 
the whole system than m any of its separate series or beds, is 
that the recent species are more abundant individually, and 
more widely distribute than the extinct forms, which are 
usually rare and local. The following genera, found in the 
Wanganui system, are not known to live in the seas of New 
Z ealand:— Mngimla^ Oliva, Sigaretus, EuUma, Eulmella, A 
mete, Cerithium, EUella, LuttaHa^ Lonpes, Macrodon, Omullm 
(?), Pema; but probably those genera which contain minute 
species only will yet be detected. 


Of the localities attached to the species in the following list, 
Putiki ” means the upper sandy beds of the Wanganui system 
in the neighbourhood of Wanganui. Shakespeare Oliff ’* 
means the blue clay at Shakespeare Oliff, and on the sea coast 
near Wanganui. *‘ Petane” means the district round Petane, 
including Napier and Puketapu. 

'Descrijptions of the corals and Bryozoa from Wanganui will be 
foundih the Paleeontology of New Zealand,” part iy*, by the 
Eev. J. Temsoh^Woods (Wellington, 1880). A fewBryozdaftom 
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Petane are mentioned by Mr. Waters in tbe “ Quarterly Journal 
of the Geological Society of London,” vols. xxxix. and xl., and 
a list by Mr. G. E. Vine, junr., of the Poraminifcra from 
Petane, is given by Mr. A. Hamilton, in the “ Transactions of 
the New Zealand Institute,” vol. xiii., p. 898. 

MoiIiUSOA. OF TUB WaNGANUI SvSTBM. 

CEPHALOPODA. 

1. Sepia, sp. 

Petane. Two small delicate muorones, apparently belonKinc 
to this genus. 

GASTEOPODA. 

PULMOHATA. 

2. Patula coma, Gray, in Dieffenbach’s “ New Zealand,” vol. ii,, 

p. 263. 

Petane. 

Tkerasia thaka, Hutton, “Trans. N.Z. Inst.,” vol. xvi., 

p. 182. 

Petane; Matapiro. 

L Amphibola aveUana, Chemnitz, “Coach. Cab.,” vol. v., 
f. 1919,1920. 

Napier. 

Omsthobeasohiata. 

6. RingieuU miplmta, Hutton, “ Trans. N.Z, Ihst.," vol. xvii., 

: .P*818, 

Petane. 

6. TontGtMwi pocAys, Watson, “Lin. Sbo. Jour.,” vol. xvii., 

p. 881. 

Wanganui; Petane; Shakespeare Cliff, 

7. TomateUa aZJa, Hutton, “ Oat. Marine Moll, of N.Z.,”:p. 51 

(Swcimlus), 

Shakespeare Onff ; Wanganui. 

8. Tomatella MrU, Hutton, “ Oat. Marine MoU. of N.Z.," p. 61 

Shakespeare Ohff. Earo. Perhaps a variety of tho last 
'species.. 

Hutton, Cat. Marine Moll, of N.Z.,” p, 62. 
rotaao* ^ouiid also in th© Eareora systoxu* 

'''-'V' V P«0T0»BAN0HUt4. ;' 

lOe Murm dngad, Orosse, Jonr. do Conch,,'' vol xl, p* 80, pi, 1 
(Tmm ; T. mlmdica, Hutton, “ Cat. Tort. Moll, of 
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11. Murex neoselanicus, Quoy and Gaimard, “ Voy. Astrolabe," 

Zool., ii., p. 529, pL 36, f. 5-7. 

Shakespeare Cliff; Petane ; Matapii’O. Found also in the 
Pareora system. 

12. Murex octagonus, Quoy and Gaimard, “ Voy. Astrolabe,” 

Zool., ii., p. 681, pi. 86, f. 8-9. 

Shakespeare Cliff; Wanganui. 

18. Mur&c espinosm, Hutton, “ Trans. N.Z. Inst.,” vol. xviii. 
Petane; Matapiro. 

14. Trophon amhigum, Philippi, Abbild., F-imis, pi- 1, f. 2. 

Wanganui; Kaimatera ; Petane; Matapiro; Shakespeare 
Cliff. 

16. Trophon cretaceus, Eeeve, “ Conch. Icon.," Fusim, f. 48. 

Wanganui; Shakespeare Cliff. A large series of specimens 
have led me to think that this species is distinct from the last. 
It is distinguished by the more numerous spiral ribs. 

16. Trophon stangen, Gray, (Fwm), “ Dieff. N.Z.,” vol. ii., p. 280. 
Wauganui; Eaunatera. 

17. Trophon ohmemmi, Hutton, [Pwpnra), “ Trans. N.Z. Inst.," 

vol. XV., p. 181. 

Wanganui; Kaimatera. 

18. Trophon duodeeimus, Gray, in “ Dieff. N.Z.,” vol. ii., p. 280. 
Wanganui; Eaimatera: Petane; Matapiro ; Shakespeare 

Cliff. 

19. IVop/toM m 82 JMs, Gould, (Fmsms), “ Pro. Bost. Soo. Nat. Hist." 

vol. iii., p. 141. 

Wanganui; Petane; Matapiro; Shakespeare OlifE, Still 
living at Terra del Puego. Our species may be distinct. 

26. Trophon eapansus, Hutton, “ Trans. N.Z. Inst.," vol. xv., 

..'.'p.AIO. ■■■• 

Wanganui; Eaimatera; Petane; Matapiro ; Shakespeare 
Cliff. . ■ 

21. Trophon plebeius, Hutton. (2<’um), “Gat. Marine Moll, of 

..N.Z.,”p.9. 

0 ^_^anganui; Eaimatera; Petane; Matapiro; Shakespeare 

22. Polytropa striata, Martyn, “ Univ, Conch.," pi. 7 {Bueeinum). 
Eaimatera. 

■28. Fmsms australis, Quoy and Gaimard, “ Voy, Astrolabe,” Zool,, 

, ii., p. 496, pi. 84, f. 9-14. 

Wanganui; Kaimatera; Shakespeare CM. ’ 

24; Fwstw s^ralis, Adams, “ Pro. Zool. Soo.," 1866, p. 221. 
Petane; Shakespeare OlifE, 
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26i Taron dubius, Hutton, (Trophon), “ Jour* de Conch./’xxvi*, 
p. 13. 

Wanganui, 

26. SiphonaMa mmidarma, Ducloa, “ Mag. 55ooL,” viii, 
Wanganui; Kaimatera ; Petaiio; Matapiro; Shakespeare 

Cliff, Found also in tho Pareora syskun. 

27. Siphonalia candata, Qixoy and Gaimard, “Voy, Astrolabe,'' 

Zool ii., p. 003, pi 84, f. 2a~-21. 

Wanganui. Found also in tho I'areora system. Perhaps a 
variety of the last, 

28. Siphonalia dilatata, Quay and Gaimard, Astrolabe,'^ 

Zool. ii., p. 498, pL 84, f, 15-10. Ftmis sulmJUmm, Sowh. 
in Darwin’s Geol Obs. in S. America.” 

Shakespeare Cliff; Petano; Matai>iro. Pound also in tho 
Pareora system. 

29* Siphonalia nodosa, Martyn, ** Univ. Conch.,” Bnccinum, pL 5. 
S, nodosa, var, B. (Hutton), is tho young. 

Kaimatera; Shakespeare Cliff; Patea; Petano; Matapiro. 
Found also in the Pareora system, 

Var. <Jonoid<fa, Hutton; S. mdosa, var, D., Hutton, ‘‘Cat. 
Tort Moll of N.Z,” 

Petano ; Matapiro. Found also in tho Pareora system, 
PosBibly the same as Purptira emoidea, Zittol 

SiphomUamlmdom^ Hutton, “ Trans. H.Z. Inst.,” vol ix., 
p. 696, pL xvl, f. 7 (OomimUa)^ 8, nodom, var, 0,, 

Shakespeare Cliff ; Matapiro, Found also in tho Pareora 
system. 

dly Siphonalia (?) dngtdata, Hutton, “ Trans, H.Z. Inst,,” 
vol xvii., p. 815. 

Bhakespearo Cliff; Petano, 

82. Pisania limata, Martyn, “ Univ, Conch.,” Buco*, pl» 48. 

Wanganui; Kaimatera; Petano; Shakespeare Cliff. Found 
also in the Pareora system, 

Var, Hutton^ “ Oat Marino Moll of N.Z./’ p, 9 

/“Wanganun:''."’ 

88 . Hutton; Co^ninella striata, Hutton, “ Trans* 

p. 458 ; not Pmnia stHata, Gml, 
WMganui; Petano ; Matapiro ^ Shakespeare Cliff, 

Pisaniadr^^ Trans, M.Z. Inst.,” voh tv., p* 410* 
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85. CominelU maoulata, Martyn, “ Univ. Oonch.,” J5uoc., jjl, 49. 
Wanganui; Matapiro (a large variety). Found also in the 

Pareora system, 

86. Comvnella maculosa, Martyn, “ Univ. Oonch.,” Bum,, pL 8. 
Petane. 

87. Oomindla virgata, Adams, “ Gen. Moll.,” pi, 16, f. 6tt. 
Shakespeare Cliff; Kaimatera. 

38. Conimella antamtica, Eeeve, Conch. Icon.,” Buminmn, 
f. 80. 

Petane; Matapiro. 

89. Cominella accuminata, Hutton; C, elongata, Hutton, Trans. 
N.Z. Inst.,” vol. xvii., p. 816, pi. 18, f. 5; not C. dongata, 
Bunker. 

Shakespeare Cliff. 

40. Comindla lurida, Philippi, ** Zeitschrift f. Malak.” 1848, 

p. 187. 

' Wanganui; Petanis; Matapiro j Shakespeare Cliff. 

41. Comindla Eeeve, “ Conch. Icon.,” Bucmmm, t 12. 

Petane. 

42. Comindla huttoni, Kobelt, “ Oat. d. Gattung,” Comindla, 

p. 238. 

Matapiro. 

48. OUm neozelanioa, Hutton, “Trans. N.Z. Inst,,” vol. xvii., 
p, 814, pL 18, f. 1. 

: Patea. Fomid also in the Pareora system, 

AnoHlaria australis, Sowh*, “ Bp. Conch.,” 1880, pi. 7, 
f. 44-46. 

Kaimatera; Wanganui; Patea; Petane; Matapiro; Shake¬ 
speare Cliff. Found also in'the Pareora system. 

46. Amilkma lata, Hutton, “Trans. N.Z. Inst,,” vol. xvii., 

■. p.825. : 

Patea; Petane; Matapiro; Shakespeare Cliff. Found also 
in the Paroora system. . ^ 

40. Colnnihdla mrians, 13^^^ “Trans. N.Z. Inst.,” vol. xvii., 
p. 814, pi. 18, f. 2. 

Petane; Shakespeare Cliff. 

47. thoava, Eeeve, “ Conch. Icon.,” f. 289, 

Wangmiui; Petane; Shakespeare Cliff/ 

48. ; voL xvii,, 

' s-;8i4. 

PetanejM^ 
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49. OoZwmMfo cawc^^Zam, Hutton, ‘‘ Trans. N.Z. Inst.,” voL xvii., 

p. 814. 

Wanganui; Petane. 

50. Golumhella angustata, Hutton, Trans. N.Z. Inst.,” yoI. xviii. 
Petane. 

51. Margimlla iranslucida, Sowb., “ Thes. Conch.,” vol. i., 

p. 876. 

Wanganui; Petane; Matapiro. Found living in Australia. 
This may be the M, propinqua (Tate), referred to by Mr. T. W. 
Kirk in “ Trans. N.Z. Inst.,” vol. xiv., p. 409. 

.52. Marginella attenuata, Eeeve, Conch. Icon.,” f. 116; 

M, Keeton^ Kirk, Trans. N.Z. Inst., vol. xiv., p. 409. 
Petane. Pound living in Australia. 

58. Marginella- angasi. Brazier, “Jour.de Conch.,” .1870, p. 804. 
Wanganui. Pound living in Australia, 

54. Volutapacijioaj Solander, “Cat. Portland Mus.,” No. 4089 
Shakespeare CM; Patea; Petane.; Matapiro; Wanganui. 

Pound also in the Pareora system. 

Var. elongatUf Swainson, “Exot. Conch.,” pi. 20, 21. 
Wanganui. Pound also in the Pareora system, 

55. Valuta gradliSt Swainson, “Exot, Conch.,” pi. 42, 43. 
Petane; Matapiro; Shakespeare CM. Pound also in the 

Pareora system. 

56. Turricula ruhigmosa^ Kutioix, “ Cat. Marine Moll, of 

N. Z.”p.20. 

Wanganui; Petane. : 

57. Turricula jnaryiwaia, Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 
Wanganui. 

58. Turrzetila pUmatay Hutton, “ Trans. N.Z, Inst.,” vol. xvii., 

p. 815, pi. 18,18. 

Wanganui 

B9, FurricuU “ Trans. N.Z. Inst.,” vol. xvii., 

p. 826* 

' ,'Petane. 

60.- Terehra trktu, Pro. Zool* Soc.,” 1859. 

Shakespeare Cliff ^ Kaimatera; Patea; Petane. 

61; “Trans. N.Z. Inst*i” vol xvii., p. 

i8,x^ . , 

; W Potane; Matapiro. Pound also in the Pareora 
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62. Pleurotoma pagoda, Hutton, “Cat. Tertiary Moll, of N.Z.,” 

p. 5. 

Petane; Matapiro. Found also in the Pareora system. 

63. Pleurotoma aZ&wZa,’Hutton, “Cat. Marine Moll, of N.Z.’’ 

p. 12. 

Petane; Matapiro. Found also in the Pareora system. 

64. Pleurotoma Hutton, “Trans. N.Z. Inst.” vol. xvii., 

p. 817, pL 18, f. 9. (Glathurella ?) 

Wanganui; Petane. 

65. Pleurotoma huchanani, Hutton, “ Cat. Tertiary Moll, of 

N.Z.,” p. 4. 

Wanganui; Petane; Matapiro; Shakespeare Cliff. Found 
also in the Pareora system. 

66. Pleurotomu neozelanica, Smith, “Ann. and Mag. Nat. Hist.,” 

series 4, vol. xix., p. 492, 

Petane; Shakespeare Cliff. 

67. Pleurotoma tuberculata, Eirk, “ Trans. N.Z. Inst.,” vol. xiv., 

p.409. 

Petane. 

68. Pleurotoma pUcatella, Hutton, “Trans. N.Z. Inst.” vol 

xviii. 

Wanganui. 

69. Drillia maorum, Smith, “ Ann, and Mag. Nat. Hist.,” series 

4, vol. xix,, p. 497. 

Petane. 

70. Drillia Imis, Hutton, “ Cat. Marine MoU. of N.Z.,” p. 12. 

. Petane.; Shakespeare Cliff, 

71. Drillia alabaster, Beeve, “Pro. Zool. Soc.,” 1843, p. 181. 
Wanganui; Matapiro. Found living in Australia. 

72. Drillia wanganuiensis, Kntion, “Cat. Tertiary Moll, of 

N.Z.,”p.4. 

Petane; Matapiro; Shakespeare Cliff. Found also in the 
Pareora system. Much like A suhagmlis, Sowb., in Darwin's 
Observations on the Geology of S. America.” 

78. Drillia aquUtriaia, Hutton, “Trans. N.Z, Inst,,” vol. xviii. 
Petane. , 

74. Drillia protensa, Hutton, “ Trans. N.Z. Inst.,” vol. xvii,, p. 
Petane., , ' ■ 

75. Daphmlla lymneiformis, Kiener, PlewoU 62, t. 22, f. 3, 
Shakespeare Cliff. 
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76. Daphnella striata, Hutton, “ Cat. Tertiary Moll, of N.Z.,’’ 

p. 6 {Bela), 

Petane; Shakespeare Cliff. Found also in the Pareora 
system. 

77. Daphmlla lamnosa, Hutton, Trans. N.Z. Inst./* vol. xvii., 

p. 817. 

Shakespeare Cliff. 

78. Clathurella dictyota, Hutton, “Trans. N.Z. Inst.,” vol. xvii., 

p. 316, pi. 18, f. 8. 

Wanganui; Petane. 

79. Clathurella dnclairi, Smith, “ Ann. and Mag. Nat. Hist.,’' 

series 5, vol. xiv., p. 320. 

Wanganui; Petane; Shakespeare Cliff. 

80. Clathurella hamiltoni, 'Eoaiion, “Trans.. N.Z. Inst.,” vol. 

xvii., p. 816, pi. 18, f. 7. 

Petane; Matapiro; (small variety). 

81. Clathurella ahnormis, Hutton, “ Trans. N.Z. Inst.,” vol. 

xvii., p. 816. 

Petane. 

6^, Triton spengleri, Lamarck, “ Anim. sans Vert., ed. 2, vol. 
ix., p. 627. 

Wanganui. Found also in the Pareora system. 

88. Cassis pynim, Lamarck, “Anim. sans Vert.,” ed. 2, vol, 
X., p. S3, 

Wanganui;; Shakespeare Cliff. 

NaUca neozelanica, Quoy and Gaimard, “ Voy. Astrolabe,'"' 
Zooi. ii., p. 287, pL 66, f. 11, 12. 

. Wanganui; &iiriatera; Patea; Petane; Matapiro ; Shakes¬ 
peare Cliff. Pound also in the Pareora system. 

85. Natica gibbosa, Hutton, “ Trans. N.Z. Inst.,” vol. xviii. 

. Matapiro. A single specimen, found by Mr. Hamilton, 

86. Natica ovata, Hutton, “ Oat. Tertiary Moll of N.Z.,” p. 9. 
Wanganui; Patea. Found also in the Pareora system. 

87. Naiica “ Jour, da Conch.,” vol: 

xxvi.vp^', 28.,;, 

W Petane; Matapiro / Shakespeare Cliff. Found 

also in the Pareora 

88. Cat. Marine Moll, of N,Z;,” p. 21. 

'■/;-Hhflkespeaire Olifc'-/ 

B9,, Ndticd la^ Inst.,” vol xvii., p, 817, 
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90. Sigaretus undulatus, Hutton, Trans. N.Z. Inst.,” vol. xvii., 

p. 818, pi. 18, f. 11. 

Petane; Shakespeare Cliff. 

91. Sigaretus cinctm, Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 

p. 318, pi. 18, f. 12. 

Wanganui. 

92. Eulima treadwelli, Hutton ; E, micans, Hutton, “ Trans. N.Z. 

Inst.,” vol. xvii., p. 818 ; not of Tenison-Woods. 
Wanganui. 

98. Eulvmamedia, Hutton, ‘‘Trans. N.Z. Inst.,” vol. xvii., p. 818, 
pi. 18, f. 13. 

Wanganui. 

94. Turhonilla neo^elanica, Hutton, “Cat. Marine Moll, of N.Z.,” 

p. 22 {Cheninitzia), 

Wanganui; Petane. 

95. Eulwiella deplexa, Hutton,“ Trans. N.Z. Inst.,” vol. xvii., 

p. 818. 

Wanganui. 

96. Eulimella ohUqita, Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 

p. 818. 

Petane. 

97. icUs costellata, Hutton, “Trans. N.Z. Inst.,” vol. xvii., 

p. 819, pi. 18, f. 14. 

Wanganui. 

98. Odostomia mteta, Hutton, “Trans. N.Z.,Inst.,” vol, xvii., 

p. 319, pi. 18, f. 15. 

Wanganui; Shakespeare Cliff. 

99. Odostomia georgiana, Hutton, “ Trans, N.Z. Inst.,” vol. xvii., 

p. 319, pi. 18, f. 16. 

Petane; Shakespeare Cliff. 

100. Odostomia lactea, Angas, “ Pro. Zool. Soc.,” 1867, p. 112, 

pi. 18, f. 11. 

Wanganui; Petane; Matapiro ; Shakespeare Cliff. 

101. Odostomia fasciata, Hutton, “ Trans. N.Z. Inst,,” vol. xvii., 

p. 820. 

Wanganui. 

102. Odostomia skeriffli, Hutton, “ Trans. N.Z. Inst.,” vol. xv., 

p. 411. 

Wanganui. 

lOd, Odostomia rugata, Hutton ; 0. Hutton, “Tratis. 

N.Z. Inst.,” vol. xvii., p. 819, pL 18, f. 17; not of 
Montfort. 

Wanganui; Petane, Pound also in the Pareora system, 

' ■ 
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104. Trivia neozelanieat Kirk, “ Trans, N.Z. Inst.,” vol. xiv., 
p, 409. 

Petane; Matapiro, 

106. Ccmcellaria trailli, Hutton, Oat. Marine Moll, of N.Z.,” 
p. 26. 

Wanganui; Petane. 

106. Cancellaria lamnosa, Hutton, Trans. N.Z. Inst.,” vol. xvii., 

p. 820. 

Petane. 

107. Admete amhigua, Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 

p. 820, pi. 18, f. 18. 

Wanganui. 

108. Tnchotropis inornata, Hutton, Cat. Marine Moll, of N.Z., 

p. 26. 

Petane ; Matapiro; Shakespeare CM, 

109. GeritJiium cancellatmn, Hutton, “ Cat. Tertiary Moll, of 

N.Z.,” p. 12. 

Petane; Shakespeare CM. Found also in the Pareora 
system. 

110. Bittium terehelloidesy Martens, Critical List of N.Z. Moll.,” 

p. 26. 

Wanganui; Petane. 

111. Bittium cinctumf Hutton, Trans, N.Z. Inst.,” vol. xviii. 
Wanganui; Petane. 

112. Oerithidea bicannata, Gray, in “ Lieff. N.Z.,” vol. ii., p, 

241, 

Wanganui; Kainaatera ; Patea ; Nai3ier ; Matapiro. 

118. Oerithidea trioannata, Hutton, “ N.Z. Journal of Science,” 
vol. i., p. 477. 

Petane; Matapiro. 

114, StrutkioJariapapiilosa, Martyn, ‘‘XJniv. Conch.,” pi. 64. 
Wanganui; Shakespeare Cliff. 

116. Siruthiolcmafrazm, Hutton, “ Trans. N.Z, Inst.vol. xvii., 
p. 829. 

Matapiro. Found also in the Pareora system. 

116. Struthiplarid vermis, Martyn, “ Univ, Conch.,” pi. 68. 
Wanganui; Petane; Matapiro ; Shakespeare CM. Found 

also in the Pareora system. 

117. S^nuMotaria cingulata, Zittel, ** Eeise der Novara,' Pala3.> 
/-p, 86,'taf.’.xv,,'2.' 

Patea. A single specimen, collected by Mr. Buchanan, 
Found aiso in the system, 
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118. Trochita neozelanica, Lesson, “ Voy. Qoquille,'"' Zool., 

vol. ii., p. 395. 

Wanganui; Kaimatera ; Patea ; Napier ; Matapiro; Shakes¬ 
peare Cliff. Found also in the Pareora system. 

119. Trochita inflata, Hutton, “Trans. N.Z. Inst./’ vol. xv., 

p. 411. 

Wanganui; Kaimatera; Shakespeare Cliff. 

120. Trochita scutum, Lesson, “Voy. Coquille” ZooL, vol. ii., 

p. 895. 

Wanganui; Petane; Matapiro; Shakespeare Cliff; Kaima- 
tera. 

121. T^'ochita alta, Hutton, “Trans. N.Z. Inst.,” vol. xvii., 

p, 329. 

Petane; Matapiro. Found also in the Pareora system, 

123. Crepidula costata, Sowb., “ Gen. Shells,” f. 3. 

Wanganui; Patea; Petane ; Matapiro ; Shakespeare Cliff. 

124. OrepidulanionoocyU^Jj&^mn, “ Voy. Zool., vol. ii., 

p.391. 

Wanganui; Kaimatera; Patea ; Napier ; Matapiro ; Shakes¬ 
peare Cliff. Found also in the Pareora system. 

125. Crepidula unguiformis, Lamarck, “ Anim, sans Vert.,” 

ed. 2, vol. viii., p. 642. 

Wanganui; Petane; Shakespeare Cliff. Pound also in the 
Pareora system. 

126. Hipponyx uncinatus, HuttoU; “ Cat. Tertiary Moll, of 

N.Z.,” p. 14. 

Shakespeare Cliff. 

127. Turritella rosea, Quoy and Gaimard, “Voy. Astrolabe,'' 

Zool. iii., p. 136, pi. 55, f. 24-26. 

Wanganui; Kaimatera; Petane; Matapiro; Shakespeare 
Cliff*. Pound also in the Pareora system. 

128. Turritella ambulacrum, Soyith,, in Darwin’s “ GeoL Obs. on 

S. America,” p. 257, pi. 8, f. 49; T, bidncta, Hutton, 
“ Cat, Tert. Moll.,” p. 13. 

Petane; Matipiro. Found also in the Pareora system. 

129. Turritella tricincta, Hutton, “ Cat. Tertiary Moll, of N.Z.,” 

p. 13. 

_ Wanganui; Kaimatera; Petane; Matapiro; Shakespeare 
Cliff. \ Found also in the Pareora system, 

130. rm'fteZZa Beeve, “ Conch, Icon.,” f, 60. 

Wanganui; Shakespeare OHff, Found also in the Pareora 

system. 
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181. Eglieia planostoma, Hutton, “ Trans. N.Z. Inst.,’' *vol. xvii., 
p. 320, pi. 18, f. 19. 

Wanganui; Petane. 

132. Rissoa emarginata, Hutton, “ Trans. N.Z. Inst.,” vol. xyii., 

p. 320, pi. 18, f. 20. 

Wanganui; Petane. 

133. Bisaoa semisulcata^ Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 

p. 231. 

Wanganui; Petane, 

134. Rissoa rugosa, Hutton, Trans. N.Z. Inst.,” vol. xvii,, 

p. 231. 

Petane. 

185. Rissoa impressd^ Hutton, ‘‘ Trans, N.Z. Inst.,” vol. xvii., 
p. 281, 

Petane. 

136, Rissoa annulata^ Hutton, “ N.Z, Journal of Science,” vol. ii., 
p. 178. 

Wanganui; Petane. 

187, Rissoa gradata, Hutton, Trans. N.Z. Inst.,” vol. xvii., 
p. 821, pi. 18, f. 21. 

Wanganui; Petane. 

138. Rmoa Hutton, ‘‘Oat. Marine Moll, of N.Z.,” 

p. 28. 

Petane, 

,139. Potaniopyrgus corolla^ Gould, “ Pro. Bost. Soc. Nat. Hist.,” 
Vol* ii, 

Matapiro, 

140. Potamopyrgtcs mti/pothts, Gray, in “ Dieffeubacli’s N.Z.,” 

vol. ii., p. 241* 

Matapiro. 

141. Rmlla melamstoma, Gml., in iinnd’s “ Syst. Nat.,” ed. 18, 

p* 8581, No. 90* 

Wanganui ; Kaimatera. 

142. Vem.eti4s moniliferus^ “Hutton, Oat. Tert* Moll, of N.Z.,” 

■--'P^^IB*. ■ ■ ' 

Shakespeare Cliff. Pound also in the Pareora system. 

148* Vermetus moaelanious, Quoy and Gahnard, “ Voy. Astrolabe^' ’ 
ZooL iix., p. 293. 

Shakespeare Oliffi 
IM. Xe^iophora conckiliophora,^^ 

, Petane. A doubtW determination. Pound also in the 

;;.;Ptoiora; - "p ■ ^ 
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145. Scalaria zeUhori, Frauenfeld, ‘‘Eeise der Novaraf'' Moll., 

pL 1, f. 6 ; S. intermediaf Hutton, ‘‘ Cat. Tert. Moll, of 
N.Z.,” p. 10. 

Wanganui; Petane; Shakespeare Cliff. Found also in the 
Pareora systena. 

146. Scalana nympha, Hutton, ‘‘ Trans. N.Z. Inst.,” voL xvii., 

p. 321. 

Petane. 

147. Scalaria (?) corulum, Hutton, Trans. N.Z. Inst,,” vol. 

xvii., p. 322, pi. 18, f. 22. .* 

Wanganui. 

148. Turbo smaragditSf ‘‘ Univ. Conch.,” pi. 73, 74. 

Napier. 

149. Turbo Martyn, “Univ. Conch.,” Trockm, pi. 37. 

Wanganui. 

150. Imperator imperialism Chemnitz, “ Conch. Cab.,” vol. v., p. 

13, f. 1714, 1715. 

Wanganui; Shakespeare Cliff. 

151. Eotella neozelanica, Hombron and Jacquinot, “ Voy. Pole 

Sud,” Zool, V., p. 53, pi. 14, f. 5, 6. 

Wanganui; Kaimatera; Shakespeare Cliff; Petane; Mata- 
piro. Found ^so in the Pareora system. 

152. Trochus viridism Gml., from Ohemn. “ Conch. Cab.,” vol. v., 

f. 1643, 1644. 

Wanganui. 

163. Trochus conicus, Hutton, “ Trans. N.Z. Inst.,” vol. xv., 
;p.411. 

: Shakespeare Cliff. 

15,4. Trochus Uaraim, Quoy and Gaimard, “Voy. Astrolabe^'* 
Zool. iii., p, 256, pi. 64, f. 6-11. 

Wanganui; Eaimatera; Shakespeare Cliff; Petane; Mata- 
piro. 

155. Trochus chathamensis, Hutton, “ Oat* Marine Moll, of N.Z.,” 

p. 36. 

Wanganui. 

156. Zizyphinus decarinatm^ Perry, Conch.,” Trochus, pi. 47* 

f. 2. 

Wanganui. 

157. Zizyphinus ponderosus, Hutton, “Trans. N.Z. Insi,” voL 

xvii., p. 322. 

Wanganui. 

WS, Zizyphijitis selectus, Chemnitz, “Conch. Cab.,” voLxi,,fr 
1896^897. 

Kaimatera ; Shakespeare Cliff ; Petane* 
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159. ZizypMniis hodgei, Hutton, ‘‘ Trans. N.Z. Inst.,” vol. vii., 

p. 458, and fig. 

Shakespeare Cliff; Petane; Matapiro. 

160. ZizypJdmis pimctulatus, Martyn, '*Univ. Ooncli.,” pi. 37. 
Shakespeare Cliff; Petane. Pound also in the Pareora 

system. 

161. Cantharidus tenehrosivs, Adams, Pro. Zool. Soc,*’ 1851, 

p. 170. 

Shakespeare Chff; Petane. Pound also in the Pareora 
system. 

162. Cantharidus sanguineus^ Gray, in “ Dieffenbach’s N.Z.,” 

vol. ii., p. 238 {Gihhula). 

Wanganui; Petane. 

163. Cantharidus pupillus, Gould, “ Pro. Bost. Soc. Nat. Hist.,” 

vol. hi., p. 91. 

Shakespeare Cliff; Petane. 

164. Monilea egena^ Gould, “ Pro. Bost. Soo. Nat. Hist.,” vol. hi., 

p. 84 {Solarium). 

Wanganui; Kaimatera; Shakespeare Cliff; Petane; Mata¬ 
piro. 

165. Monodonta athiops, Gmelin, after Chemnitz, “Conch, 

Cab.,” vol. V., f. 1820-1. 

Wanganui; Kaimatera. 

166. Monodonta melaloma^ Menke, “ Moll. Novae Holl.,” No. 50., 

p. 14, 

Wanganui. 

1^1. Monodonta milcata^'^oodL. 

Wanganui., 

168. Mo7iodonta suhroslrata^ Gray, in “ Diefienbach’s N.Z.,” 
vol. ii., p. 238. 

Petane. 

XQ9. Cyclostrema ohliqmtay Hutton, “Trans. N.Z. Inst,,” 
vol. xvhi. 

Wanganui, 

170. Sdssureila mantelU, Woodward, “Pro. Zool. Soc.,” 1859, 
p. 202, pL46. 

Petane. 

111. Haliotis mgoso-plicataf Chemnitz, “ Conch. Cab.,” vol. x,, 

,.'p.811.v'. ■ ■ 

Matapiro. 

172. Fissurella viqmlifera^ Hutton, “ Oat. Marine Moll, of N.Z.,” 

42. v' Vv'-.' ■ 
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173. Emarginula striatula, Quoy and Gaimard, “Voy. Astrolabe,"' 

Zool. iii., p. 332, pi. 68, f. 21, 22. 

Wanganui; Kaimatera; Shakespeare Cliff; Petane. Pound 
also in the Pareora system. 

174. Parmophorus intmimdius, Eeeve, “Pro. Zool. Soo.,” 1842, 

p. 50. 

Shakespeare Cliff; Petane; Matapiro. 

175. Acmm coHicata, Hutton, “Man. N.Z.Moll.,” p. 89. 
Wanganui. 

176. Acmaa flammea, Quoy and Gaimard, “ Voy. Astrolabe,'" 

Zool. iii., p. 354, pi. 71, f. 15-24. 

Shakespeare Cliff; Petane. 

177. Chitonpellis-serpentis, Quoy and Gaimard, “ Voy. Astrolabe,'" 

Zool. hi., p. 881, pi. 74, f. 17-22. 

Shakespeare Cliff. 

178. Acanthochiton neozelanica, Quoy and Gaimard, “ Voy. 

Astrolabe," Zool. hi., p. 400, pi. 78, f. 5-8. 

Petane. 

SCAPHOPOHA. 

179. Dentalium conicum, Hutton, “ Oat. Tertiary Moll, of N.Z.,’’ 

p. 1. 

Wanganui; Shakespeare Cliff; Patea; Petane. Pound also 
in the Pareora system. 

180. Dentalium nanwn, Hutton, “Cat. Tertiary Moll, of N.Z.,” 

p. 1. 

Shakespeare Cliff; Petane; Matapiro. 

181. Dentalium ecostatum, Kirk, “ Trans. N.Z. Inst.,” voL xih., 

p. 806. 

Shakespeare Cliff; Petane. Found also in the Pareora 
system. 

LAMELLIBEANCHIATA. 

182. Bamea similis, Gray, in “ Dieffenbach’s N.Z.,” vol. ii., p. 

254. 

Matapiro; Kaimatera. 

188. Pholadidea tridem, Gray, in “ Dieffenbach N.Z.,’* vol. h. 
p. 254. 

Wanganui. 

184. Saoncava australis, Lamarck, Anim. sans Vert*, ** 2nd 
ed., vol. V., p* 158* 

Petane. 
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185. Panopaaneozelanica, Quoyand Gaimard, Voy. Astrolabe,** 

Zool. iii., p. 547, pi. 83, f. 7-9. 

Wanganui ; Petane ; Matapiro. Found also in the Pareora 
system. 

186. Corhula erythrodon, Lamarck, “Anim. sans Vert.,” 2nd 

ed., vol. vi., p. 188. 

Wanganui; Shakespeare Cliff; Petane ; Matapiro ; Kaima- 
tera. 

187. Corhula neozelanica, Quoy and Gaimard, “ Voy. Astrolabe,* 

Zool. iii., p. 511, pi. 85, f. 12-14. 

Wanganui. 

188. Anatina angasi, Sowerhy. 

Shakespeare Cliff. 

189. Thracia vitrea, Hutton, ‘‘ Cat. Marine Moll, of N.Z.,” p. 

61; T, granulosa, Hutton, “ Cat. Tertiary Moll, of N.Z.,” 
p. 19. 

Wanganui. 

190. Myodora striata, Quoy and Gaimard, *‘Voy. Astrolabe,** 

Zool. iii., p. 537, pi. 88, f. 10. 

Wanganui; Shakespeare Cliff; Petane. 

191. Myodora neozeJanica, Smith, “Pro. Zool. Soc,,” 1880, p. 

584, pi. 53, f. 5. 

Wanganui. 

192. Myodora subrostrata, Smith, “Pro. Zool. Soc.,” 1880, p. 

584, pL 53, f. 6. 

Wanganui. Found also in the Pareora system. 

198. Myodora aniipoda, Smith, “ Pro. Zool. Soc.,” 1880, p, 585, 
pl..53, f. 7. 

Siiakespeare Cliff. 

194. Myodora boltoni, Smith, “ Pro. Zool. Soo.,” 1880, p. 585, 

pi. 53, f. 9. 

Matapiro. 

195. Mactra discors, Gray, “ Mag. Nat. Hist-,” 1837, p. 371. 
Wanganui; Shakespeare Cliff; Patea; Matapiro. Found 

also in the Pareora system. 

196. Mactra aquildtera, Deshayes, “ Pro. Zool. Soc.,” 1853, p. 

17 ; M, degam, Hutton, “ Oat. Tertiary Moll, of N.Z.,” 
P-19 (jot.) 

197. Deshayes, “Pro* Zool. Soc.,” 1854, p, 

Maotra Hutton, Tran A N.Z. Inst.,” vol. xyii,, 

.■'■Pv321. 

■■■ VA'’Petane. ■■ ■: 
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199. Hemimactra notata^ Hutton, “ Cat. Marine Moll, of N.Z.,” 

p. 64. 

Wanganui; Petane. 

200. Hemimactra elongata, Quoy and Gaimard, ‘‘ Voy. Astrolabe 

Zool. iii., p, 518, pi. 83, f, 1, 2; M. inflata^ Hutton, 
“ Oat. Tertiary Moll, of N.Z.,” p. 18. 

Petane. Found also in the Pareora system. 

201. Hemimactra ovata, Gray, in “ Dieffenbach’s N.Z.,’^ vol. ii., 

p. 251; M. rudis, Hutton, “ Gat. Tertiary Moll, of N.Z.,” 
p. 19, 

Wanganui; Shakespeare CM; Patea; Kaimatera, 

202. Hemimactra crassa, Hutton, Trans. N.Z. Inst.,” vol. xto., 

p. 322. 

Wanganui, 

208. iMtrana solida, Hutton, Gat. Tertiary MoU. of N.Z.,” 
p. 19. 

Wanganui; Petane; Matapiro. Pound also in the Pareora 
system. 

204. Ccecella. neozelanicay Deshayes, ^‘Pro. Zool. Soc.,” 1854, 

p. 885 ; Darina ptLsilla, Hutton, “ Oat. Marine Moll, of 
N.Z.,”p. 64. 

Patea; Matapiro. Found also in the Pareora system. 

205. Zemtia acinaces, Quoy and Gaimard, ‘Woy. Astrolahey' 

Zool. iii., p. 545, pi. 88, f. 5, 6. 

Wanganui; Shakespeare CM; Patea; Petane. Pound also 
in the Pareora system. 

206. FapMa neozelanica, Chemnitz (Ikfya), ‘‘Conch. Cab.,’^ 

vol. vi., f. 19, 20. 

Wanganui; Shakespeare CM; Petane; Matapiro; Kaima¬ 
tera. Found also in the Pareora system. 

2(>7. Paphia ventricosa, Gv&jy in “ Dieffenbach’s N.Z.,” vol. ii., 
P- 252. 

Kaimatera. 

208. Paphia spissa^ Beeve, “ Conch. Icon,,” Mesodesmuy f. 18. 
Wanganui^; Kaimatera. 

209. Psammohia stangeriy Gray, in “ Dieffenbach’s N.Z.,” vol. ii., 

p. 258. 

Wanganui; Petane; Matapiro. Found^also in the Pareora 
system. 

210. Psammobia lineolatay Gray, in “ Yate’s N.Z.,” p. 309. 
Wanganui; Patea; Matapiro. Found -also in lie Pareora 

system. 

211. Hiatida incerta. Reeve, “ Ooneh* Icon.,” SoletelUmy 1 13. 
Matapiro. Pound also in the Pareora system. 



362 transactions- — Geology^ 

212. TelUna alba, Quoy and Gaimard, “Voy. Astrolabe^'' ZooL 

iii., p. 000, pL 81, f. 1-3. 

Wanganui. Found also in the Pareora system. 

213. Tellina glabrella, Deshayes, ‘‘ Pro. Zool. Soo,,’* 1854, p. 

866 . 

Wanganui; Shakespeare Cliff; Kaimatera. 

214. Tellina disculus, Deshayes, “ Pro. Zool. Soc.,” 1854, p. 360. 
Wanganui; Shakespeare Cliff; Petane ; Matapiro. 

215. Tellina snbovata, Sowerby, in Conch. Icon.,*' f, 166. 
Wanganui; Petane. 

216. Tellina angulata, Hutton, “Trans. N.Z, Inst.,” voL xvii., 

p. 322. 

Wanganui. 

217. Tellina retiaria^ Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 

p. 322. 

Shakespeare Cliff. 

218. Venus oblonga, Hanley, in Wood’s “ Index Test.,” Supp. 
Wanganui; Shakespeare Cliff; Petane ; Matapiro. Found 

also in the Pareora system. 

219. Venus yatei. Gray, in “ Yate’s N.Z.,” p. . 

Wanganui; Petane; Matapiro. 

220. Venus stutchhuryi, Gray, in Wood’s “ Index Test.” Supp. 
Wanganui; Petane; Matapiro; Kaimatera. Found also in 

the Pareora system. 

221. Venm meridibnaliSt Sowb., in Darwin’s “Geol. Obs. on 

S. America,” p. 250, pi. 2, f. 13 ; V. vellicataf Hutton, 
“ Cat. Tertiary Moll, of N.Z.,” p. 21. 

Petane ; Found also in the Pareora system. 

222. Ve7im mesodesma^ Quoy and Gaimard, “ Voy. Astrolabe^''' 

Zool. iii., p. 532, pi. 84, f. 17, 18. 

Wanganui; Shakespeare Cliff; Patea; Matapiro; Kaimatera, 
Found also in the Pareora system. 

223. Venus mlcata^ Hutton, “Trans. N.Z. Inst.,” vol. vii., 

p. 458, and fig. 

Shakespeare Clifi* ; Matapiro. Pound also in the Pareora 
system. Probably a large variety of the last species. 

224. Vmm gi^hosa, Hutton, “Cat. Tertiary Moll, of N.Z.,” 

■ -p.'^l. 

Wanganui ;* Shakespeare Cliff. Probably another variety of 
V* mesodesma, 

. 225. C^jthered amrnUis. lAn^ “ Cat. Tertiary MoU. of 

,N*Z.,”:p.21.- 

W^ganui; Shakespeam Cliff, Found also in the Pareora 
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226. Cytherea multistriata, Sowb., “ Thes. Conch.,” vol. i., 

p. 628, pi. 36, f. 177. 

Wanganui; Shakespeare Cliff; Petane. Found also in the 
Pareora system. 

227. Dosinia australis^ Gray, in “ Dieffenbach’s N.Z.,” vol, ii., 

p. 249. 

Shaiespeare Cliff; Patea ; Matapiro. 

228. Dosinia subrosea, Gray, in Dieffenbach’s N.Z.,” vol. ii., 

p. 249. 

Wanganui; Shakespeare Cliff; Patea; Matapiro. Found 
also in the Pareora system. 

229. Dosinia grays Zittel, “ Eeise der Novara^"' Palse., p. 45, 

taf. XV., f. 11. 

Wanganui; Shakespeare Cliff; Petane; Matapiro. Pound 
also in the Pareora system. 

230. Dosinia limbata, Gould, “Pro. Bost. Soc. Nat. Hist.,” 

vol. hi., p. 277. 

Wanganui; Shakespeare Cliff. Pound also in the Pareora 
system. 

231. Tapes intermedia,, Quoy and Gaimard, “ Voy. Astrolabe, 

Zool. in., p. 526, pi. 84, f. 9,10. 

Wanganui; Petane; Matapiro. Found also in the Pareora 
system. 

232. Cardium striatulum, Sowerby, “ Pro. Zool. Soc.,” 1840. 
Wanganui; Shakespeare Cliff; Petane ; Matapiro, Pound 

also in the Pareora system, 

233. Chamostrm alhida,DoimBxe^, “ Anim. sans Vert.,” 2nded., 

vol. vi., p. 585. 

Shakespeare Cliff. Found also in the Pareora system, 

284. Lucvna dentata, Wood, “ Gen. Conch.,” p. 195, pi. 46, f. 7. 
Wanganui; Shakespeare Cliff; Patea; Petane; Matapiro. 

Pound also in the Pareora system. 

285. Loripes coimnna, Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 

p. 323* 

Shakespeare Cliff; Petane. Found also in the Pareora 
system. 

286. Mysia aimpla,BjaiiQiii, “Trans. N.Z. Inst.,” vol. zvii., p. 

323. 

Wanganui. 

237. My da neozelardca, Gray, in “ Dieffenbach’s N.Z./* vol. ii. 
p. 256. 

Wanganui ; Shakespeare Opf ; Petane ; Matapiro. Pound 
also in the Pareora system. 
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238. Mysia globularis, Lamarck, Anim. sans Vert.,*’ 2nd ed., 

vol. vi., p. 231. 

Wanganui. 

239. Kellid rohusta, Hutton, “Trans. N.Z. Inst.,” vol. xvii., p. 

823. 

Petane. 

240. Kellia effossa, Hutton, “Trans. N.Z. Inst.,” vol. xvii., p. 

823. 

Petane. 

241. Oardita australis, Lamarck, “ Anim. sans Vert.,” 2nd ed., 

vol. vi., p. 888. 

Wanganui; Shakespeare Cliff; Petane; Matapiro; Kaima- 
tera. Found also in the Pareora system. 

242. Gardita difficilis, Deshayes, “ Pro. Zool. Soc.,” 1862, p. 

108, pi. 17, f. 16, 17; F. intermedia, Hutton, “ Oat. 
Tertiary Moll, of N.Z.,” p. 24. 

Wanganui; Petane ; Matapiro. Found also in the Pareora 
system. 

243. Gardita patagonica, Sowb., in Darwin’s “ Geol. Obs. in 

S. America,” p. 251, pi. 2, f. 17; F. intermedia var. B,, 
Hutton, Oat. Tert. Moll, of N.Z.,” p. 24. 

Petane; Matapiro. Found also in the Pareora system. 

244. Mytilicardia tasmanica, Ten.-Woods, “Pro. Eoy. Soc. Tas¬ 

mania,” 1876, p. 161. 

Shakespeare Cliff; Eaimatera. 

Mytilicardia trigonopsis, Hutton, “Trans. N.Z. Inst.,” 
Wanganui; Petane. 

- 246. Nucula niMdula, Adams, “Pro. Zool. Soc.,” 1866, p. 61, 
Wanganui; Shakespeare Cliff; Petane ; Eaimatera. 

247. Leda condnna, Adams, “ Pro. Zool. Soc.,” 1866, p. 48. 
Wanganui. 

248. Leda fastidiosa^ Adams, “Pro. Zool. Boo.,” 1866, p. 49 ; 

L, semiteres, Hutton, “Trans. N.Z. Inst.,” vol. ix., 
p.698. 

Petane. Found also in the Pareora system. 

249. Solmella australis, Qtxoj mi Gaimard, Astrolabe,'* 

Zool. iii., p. 471, pi. 78, f. 6-10; Nucula ornata, 
Sowb., in Darwin’s “ Geol. Obs. in S. America,” p. 261, 
pi. 2,119, 

Petane. Found also in the Pareora system. 

Area demMta, Soy^evhy, “ Pro, Zool. Soc.,” 1883, p. 18* 

- -Wanganui; Shakespeare Cliff; Petane; Kaimatera. Found 
^sointheP^^^ 
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251. Macrodon {Scaphulaf) lanceolata^ Hutton, “Trans. N.Z. 

Inst.,” voi. xvii., p. 332. 

Petane. 

252. CucuUma attenuata (?), Hutton, “ Oat. Tertiary Moll, of 

N.Z.,” p. 28. 

Patea. Pound also in the Pareora system. 

253. Pectunculns laticostatiis, Qnoy and Gaimard, “ Voy. Astro¬ 

labe^'' Zool. iii., p. 466, pi. 77, f. 4-6, and 1, 2. 

Wanganui; Shakespeare OlihT; Patea ; Petane; Matapiro. 
Found also in the Pareora system. 

254. Pectunculus striatularis, heimairok, “ Anim. sans Vert,,” 

2nd ed., vol. vi., p. 493. 

Wanganui; Petane ; Matapiro. 

255. Mytilus magellanicus^ Lamarck, “ Anim. sans Vert.,” 

2nd ed., vol. vii., p. 37. 

Wanganui; Shakespeare Clifi; Petane. Pound also in the 
Pareora system. 

256. Mytilus latus,- Chemnitz, “Conch. Cab.,” vol. viii.,'f. 747. 
Shakespeare CM; Petane; Matapiro. 

257. Modiola australis^ Gray, in “King’s Voyage,” vol. ii., 

p. 477. 

Wanganui; Shakespeare Cliff; Matapiro. Found also in the 
Pareora system. 

258. Crenella impacta, Hermann; Eeeve, “ Conch. Icon. Modiola, 

f. 64. 

Shakespeare Cliff; Petane. 

259. Lithodomus striatus^ Hutton, “ Oat. Tertiary Moll, of 

N.Z.,” p. 26. 

Shakespeare Cliff. A single specimen, collected by Mr. 
Buchanan. 

260. Perna, sp. ind. 

Petane ; Matapiro. Pound also in the Pareora system at 
Castle Point. 

261. Pinna neozelanica, Gray, in “ Bieffenbach’s N.Z.,” vol. ii., 

p. 259. 

Wanganui; Shakespeare Cliff; Petane; Matapiro. Pound 
also in the Pareora system. 

262. Lima crassa, Hutton, “ Oat. Tertiai*y Moll, of N.Z.,” p. 83; 

L. zealandica, Sowb., “ Pro. Zool. Soc.,” 1876, p. 754. 
Wanganui; Shakespeare Cliff; Kaimatera. Pound also in 
the Pareora system, 

263. Lima angulata, Sowb., “Thes. Conch.;” Eeeve, “Conch. 

Icom,” f. 13. 

Wanganui; Shakespeare Cliff, 
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264. Lhna hullata^'Bom, ; Sowb., “ Tbes. Ooncb.,” vol. i., p. 22, 

f. 33. 

Sbaiespeare Cliff; Petane. 

265. Pecte7isemiplicatusy Hutton, “ Oat. Tertiary Moll, of N.Z.,” 

p. 80. 

Napier. Pound also in tbe Pareora system at Castle Point. 

266. Pecten laticostatus. Gray, in “Dieffenbach’s N.Z.,” vol. ii., 

p. 250. 

Wanganui; Shakespeare Cliff; Petane. 

267. Pecten neozelanicus, Gray, in Dieffenbach’s N.Z.,” vol. ii., 

p. 260. 

Wanganui; Shakespeare Cliff ; Petane; Matapiro ; Kai- 
matera. Found also in the Pareora system. 

268. Pecten tnpJwoJd (?), Zittel, “Eeise der Novara,'' Pate.» 

p. 52, pi. xi., f. 4. 

Moteo, near Puketapu. Found also in the Pareora system. 

269. Pecten radiatus, Hutton, “ Cat. Marine Moll, of N.Z.,” 

p. 82. 

Wanganui; Shakespeare Cliff; Petane. Perhaps a variety 
of the last. 

270. Pecten convexus, Quoy and Gaimard, Voy. Astrolabe,' ' 

Zool. iii., p. 448, pi. 76, f. 1~3. 

Wanganui; Shakespeare Cliff; Petane, Matapiro. Pound 
in the Pareora system at Castle Point. 

271. Ammia alectus, Gray, “ Pro. Zool. Soe.,” 1849, p. 117. 
Wanganui; Shakespeare Cliff; Petane. Pound also in the 

Pareora system. 

272. Anojnia uhdata, Hutton, “Trans. N.Z. Inst.,*’ vol. xvii,, 

p.824. 

Petane. Pound also in the Pareora system. 

273. A7io7nia Hutton, “ Cat. Marino Moll, of N.Z.,” p. 83. 
Petane; Matapiro. 

274. Ost7^ea edulis, Lmn6. 

Wanganui; Shakespeare Cliff; Petane ; Matapiro. Pound 
ako in the Pareora system. 

^75, Ostrea co^rtigata, liutton, “ Gat Tertiary Moll, of N.Z. 

■ V P- B5:. 

Shakespeare Cliff. A single specimen, collected by Mr, 
Buchanan. 

276. Waklhmnia Imtieiilaris, Desliayes, “ Mag: Zool.,’’ 1841 j 
W^nga^^^ 
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277. Waldheimia ovalis, Hutton, “ Trans. N.Z. Inst.,” vol. xviii. 
Shakespeare Cliff; Napier. Found, also in the Pareora 

system at Castle Point. 

278. Terebratella cnmita^ Dillwyn ; Eeeve, ** Conch. Icon,,” f. 20. 
Shakespeare Cliff. 

279. Terebratella ruhicunda, Solander; Eeeve, “ Couch, Icon.,” 

f. 27. 

Shakespeare Cliff; Petane; Eaimatera. Found also in the 
Pareora system. 

280. Bhynchonella nigricans^ Sowb., “ Thes. Conch.,” vol. i., 

p. 342. 

Wanganui; Shakespeare Ohff; Petane; Eaimatera. Pound 
also in the Pareora system. 


Art. LVIII.— On the Age of the Napier Limestones, 

By A. McKay. 

IRead before the Wellington Philosophical Society^ 21$t October^ 1885.] 

The late Dr. von Hochstetter, basing his expressed opinion upon 
material supplied him by Mr. Triphook and others, referred all 
the beds in Scinde Island to the upper part of his Hawke's Bay 
series. 

This Hawke’s Bay series of Hochstetter is by hiirt referred to 
the upper division of tertiary deposits in New Zealand, as de¬ 
termined by him, and called “yoiinger tertiary formations.” 
These embrace a triple series: the Awatere series; the Hawke’s 
Bay series ; . and the Wanganui series. How these are related 
to each other we are not fistinctiy told ; but it is evident that 
the terms are not geographical distinctions for equivalent for¬ 
mations in different districts, and that the Hawke’s Bay series 
was considered intermediate in age between the Awatere and 
Wanganui series. 

In the Geological Eeports for the year 1868-69, Captain 
Hutton recognises the existence of the “ Hawke’s Bay series,” 
and refers to it the beds forming the Mahia Peninsula, and a 
lai’ge district N.E. and S.W. of Poverty Bay. Dr. von Hoch- 
stefcter had previously referred the beds forming Mahia Peninsula 
to the Hawke’s Bay series, so that there, is no doubt that Captain 
Hutton meant the Hawke’s Bay series of Hochstetter. His 
estimate on the age of these beds is expressed elsewhere,, in a 
paper on “The Artesian Wells near Napier,” in which he de¬ 
scribes the rocks forming Scinde Island as belonging to a for¬ 
mation “ of late tertiary date.*’ 
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Dr. Hector, in the “Geological Eeports” for 1870-71, de¬ 
scribing the geology of the Hawke’s Bay District, makes use of 
the term “ Hawke’s Bay series ” for the same rocks as those 
described by Hochstetter, and quotes from Hochstetter to show 
that the beds belong to the “ latest tertiary formation,” Dr. 
Hector traced the beds north and north-west from Petane to 
Pohui, and as outliers, further north, beyond the Mohaka Kiver. 
He referred the Te Ante limestone to the Hawke’s Bay series. 
This had been done by Captain Hutton on the 12th September, 
1870. 

Thus, to the middle of 1871, there appears to have been no 
question as to the “late tertiary age” of the Hawke’s Bay 
series, nor as to the conformable relations of all the beds 
ascribed to it. Nest year (5th No-vember, 1872) was published 
Captain Hutton’s “ Synopsis of the Younger Formations of New 
Zealand.” and of this, the “ Hawke’s Bay group” was referred 
to the oligocene period. This Hawke’s Bay group is typically 
represented by the same localily as that of the “ Hawke’s Bay 
series ” of Hochstetter, viz., “ Napier,” but other and distant 
localities are added, and rock formations of a class and age 
never contemplated by Hochstetter. The result of this inclusion 
of strata older than the Awatere series of Hochstetter, was to 
lower the percentage of recent species found fossil in the beds to 
20 per cent.; and, as a consequence, the reference of the Hawke’s 
Bay group to a much earlier period than the Hawke’s Bay series 
had been referred to. How far the two should be considered 
identical may be inferred, and remains to be seen. 

In 1878, Captain Hutton suppressed the name “ Hawke’s Bay 
group,” and substituted “ Ahuriri formation” in its place, and, 
describing its fossils, considered that 23 per cent, of its mollusca 
and echinodermata were recent species. The Hawke’s Bay group 
or Ahuriri formation was now referred to the lower miocene 
period. 

In June, . 1875, the same beds were, by Captain Hutton, 
referred to the middle miocene period. 

On the 4th of January, 1875,1 divided the tertiary strata of 
Hawke’s Bay District into Lower or Hawke’s Bay series, and 
Upper or Wanganui series, including the shelly limestones of 
Napier with the lower group or series. During the early part of 
1876, Mr. Cox examined the country between Poverty Bay and 
Napier, and determined the tertiary rocks of the district as a 
single sequence, to which, however, he assigned no particular 
period, eocene or pliocene. He considered the Napier limestone 
to be near the base of the series, although his statements are 
somewhat incompatible with the assumed conformity of the 
whole series of tertiary bed^ described by him. Dr. Hector at 
the; tim^ considered the higher beds described by Mr. Cox as 
^ to the same horizon as the Upper Wftnganui beds. 
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Drtring November of the same year, Mr. S. Percy Smith read 
before the AucMand Institute a paper on the ‘‘ Greology of the 
Northern portion of Hawke’s Bay,” and, like Mr. Qox, describes 
an upper and a lower limestone, separated by a great thickness 
of sands, clays, and conglomerates; all presumably of tertiary 
date. 

In 1873, Captain Hutton rejected, as not belonging to the 
Ahuriri formation, the conglomerate sands and clays in the 
Cape, Kidnappers section, which are described by Hochstetter 
as the base of the Hawke’s Bay series, the higher beds appearing 
at Scinde Island and at Petane. These beds w&e considered by 
' Dr. Hector, when he examined the district in 1871, as occupying 
the position assigned them by Hochstetter. Captain Hutton 
considered them pleistocene, and later I spoke of them as 
belonging to the Wanganui series. The position of similar 
rocks, described by Mr. Cox and Mr. Percy Smith as under¬ 
lying the limestones of Scinde Island and the coast to the 
northward, and the reference of these with the overlying shelly 
limestones, seemed to call for a revision of the Ahuriri series 
of Hutton. Other causes, however, brought this about at an 
; earlier date than the publication oi Mr. Cox’s report, which did -! 
not appear till 1877. 

In a paper read before the Otago Institute on the 24th of 
October, 1876, Captain Hutton discusses the relation between 
the Pareora and Ahuriri formations; in which, referring to the 
classification of the tertiary formations of New Zealand in his 
Catalogue of the Tertiary MoUusca and Echinodermata,” 
speaking of the beds separated and grouped under , one or other 
of these formations, he says: “ I have been gradually led to 
doubt the correctness of this division, and to consider it probable 
that both ought to be regarded as one and the same formation,” 
He now gives the proportion of recent species found in the 
Ahuriri formation as being B5 per cent., or, with the same 
number of species, 12 per cent, more than in 1878. 

Early in 1877 I examined the country between Mastertpn 
and Napier; and in reporting on the geology of this district, I. 
divided the tertiary rocks as I had previously done in 187S, 
referring the beds overlying the Te Ante lijnestone to thephocene 
period, and the limestones W. and N.W. of the Ahuriri Plain, 
and in Scinde Island, to the upper part of this higher series; and 
later, in August; 1878,1 pointed but that these were unconform* 
able to the Te Ante limestones. This had already been indi¬ 
cated by Dr. Hector as their probable relation, in his Progress 
Eeport for 1B76-77. * , . ; ^ 

On the^ l of January, 1885, there was read before the Geo-; . 
logical Society of London “ A Sketch of the Geology pf New 
Zealand,*’ by uap’^in Hutton. In this the author states ihatthe 
grouping qlffie tertiary iwftfs 



870 


Trcmactiom* — Geology. 

communication to that Society, which was the same as the 
synopsis of the younger formations of New Zealand, published in 
the “ Eeports of the Geological Survey” for the year 1871-72. 
Captain Hutton, however, adds that the new classification 
includes modifications subsequently made. These, however, 
cannot affect the chronological arrangement of the different series 
or groups of strata, without at once destroying all semblance 
which the latter might have to the former classification ; and we 
are compelled to take the different series included under the 
Pareora system as a chronological arrangement, and in the order 
in which they are stated. Those series, in descending order, 
are:— 

1. Awatere series. 

2. Kanieri series. 

8. Tawhiti series. 

4. Ahuriri series. 

5. Waitemata series; and 

6. The brown coals of the Pomahaka, etc. 

The Awatere and Kanieri series-, or groups, formerly con¬ 
stituted the Pareora formation, the Ahuriri formation being the 
next underlying. Now, however, we have between these the 
Tawhiti series; and it is manifest that Captain Hutton has 
abandoned the idea that the Ahuriri and Pareora formations are 
the same. If .it is otherwise, he'makes no distinction (stratigra- 
phical or palffiontologioal) between the Scinde Island limestones 
and the rocks forming the Taipos, on the east coast of Wellington, 
or the brown coal beds of the Pomahaka, in Otago; all the 
divisions being referred, not to the relative parts of a system of 
rock-formations, but to a single series, having strict equivalents 
in all the localities where rocks belonging to the Pareora system 
are present. 

On the 2nd July last. Captain Hutton read, before the 
Philosophical Institute of Canterbury, a paper on the “ Geology 
of Scinde Island,” in which, for the first time, he describes the 
limestones present in Scinde Island, tlie lower of which he 
refers to the Ahuriri series of his last classification, and the 
upper to the Wanganui system and Petane series of the same. 
He says that the upper limestone, with the accompanying under¬ 
lying sandy beds, is unconformable to the lower limestones, and 
shows them highly so in tlie section which accompanies his 
paper. It is farther said that the lower hmestone is the 
equivalent of the Te Ante limestone, which is also stated to be 
the equivalent of the Pohui linaestone of Te Waka. Of the 
24 species of fossil shells oollect^^ from the lower or Ahuriri 
hmestone, 15, 6r 61 per cent;, are noted as recent species; and 
we must remember that t^^ Hawke*s Bay group was 

supppsed to conito ao more than 20;per. cent, of recent shells. 
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During the 5th, 6th, and 7th September last I examined 
Scinde Island, and agree with Captain Hutton that there is an 
upper and a lower limestone in Scinde Island, but saw no reason 
to suppose that these were unconformable to each other. To 
me, the evidence was quite clear that the lower limestones and ‘ 
overlying sands are connected by passage beds, and shade into 
one another. I further found that, not the northern, but the 
western side of Scinde Island showed the presence of the younger 
series; and I could not arrive at the conclusion that the lower 
beds are the equivalents of the Te Ante limestone, nor of any 
formation containing no more than 35 per cent, of recent species. 
The upper beds, I admit, resemble the shell limestones of the 
mainland to the W. and N.W. of the Ahuriri Plain, but I was 
forced to the conclusion that either the upper limestones are not 
the same as those on the mainland already mentioned, or that 
the lower limestone was not the Te Ante limestone, and in all 
these conclusions differ from the opinions of Captain Hutton. 

To try to solve the various problems thus requiring to be 
considered, I went to Petane, and thence by coach to the 
Mohaka Valley, spending two days to the west and north of 
the river-crossing, and the other available day on the Te Waka 
Eange ; the sequence to the eastward I but partly observed. I 
traced ishe tertiary sequence, as here represented, to its base in 
the Kiwi Eange, and further to the north along the Taupo Eoad. 
I found strata rich in fossils in this direction, on the north¬ 
western side of this part of the Mohaka Valley, and was able 
thus to refer nearly a thousand feet of strata to the Pareora 
series of the Geological Survey classification. 

The fossils of this part of the tertiary sequence are abundant 
in the Mohaka river-bed, near the bridge and crossing of the 
Taupo Eoad; but I did not content myself with these, but sought 
out the fossiliferous beds in section. 

These lower beds are characteristic, and not difficult to be 
distinguished from those that over-lie on the south-east side of 
the valley. They are brown, green, or grey sands, or fine grit, 
with concretions or beds of harder and more calcareous material 
fiiU of shells. In their upper part, the brown sands alternate 
with lighter-coloured sandy clays. They dip a little to the S. of 
E. at moderate angles, 20° to 25°. Eastward of the Mohaka 
these are followed conformably by a great thickness, more than 
1,000 feet, of light-grey sandy beds of a more argillaceous type 
than the last brown sand bed appearing in the Mohaka east 
bank, at the crossmg. This series is closed by a Jbed of . brown 
sand of. considerable thickness, which shows bn the Vvesterh 
brow of the Titiokura saddle, by which the Napier-Taupo Eoad 
reaches the Mohaka. These appear to be the gritty sandstones, 
“ No. 9,” of Mr. Percy Smith’s map, and the '' grey and brown 
sandstones” of Captain Hutton. Fossils are rare, and I cpUected 
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none; but Captain Hutton mentions four species occurring in 
them, only one of which, Strnthiolana tiiherculata^ I found in the 
lower beds. I would refer these rocks to the Awatere series of 
the Geological Survey. They are conformably overlaid by the 
Pohui limestone. This is a thick band of coarse, shelly lime¬ 
stone, often loose calcareous sand, with harder bands at irregular 
distances, and not continuous, at least where the Taupo Road 
crosses it. Further to the S.W., on the Te Waka Range, it is 
perhaps 100 feet thick; and further lo the S.W. appears to be 
much thicker. It abounds with fossil shells in the lower part; 
and in the upper part, not far from the Taupo Road, it is full of 
small corals. Further to the 8.W., and S.E. of its disap¬ 
pearance on the road-line before reaching Pohui, this lower 
limestone is followed by argillaceous sands of about the same 
thickiess as those seen between the two limestones in Scinde 
Island, and these are followed by a second limestone, as in 
Scinde Island. It is this upper limestone that forms the peculiar 
cubical, castellated feature of Te Waka itself, the inferior lime¬ 
stone forming the western scarp of the range, and separated 
from the upper as already stated. 

The lower limestone, however, showS' in the scarp, running 
nearly N. and S. at the back of Pohui, and finally disappears at 
Pohui Lake. The upper limestone, yet separated by the argilla¬ 
ceous sands spoken of, disappears half a mile to the S.E. at the 
first bridge on the road to Napier. This represents the section 
in Scinde Island; that is, the succession and character of the 
rooks are the same. The fossils have yet to be exhaustively 
collected before this can be finally determined. 

The fossils I obtained are chiefly the larger Pectens ioxaxd. 
cin the lower limestone in Scinde Island. They were specially 
sought for, as I was under the impression these would determine 
the age of the beds; but Voluta pacifica, Pinna mozealanica, 
Pecten mdiatus, Modiola areolata, and Waldkcimia UnticulariSi 
were also collected, shells yet living, and not found lower than the 
limestone in Scinde Island. It farther seemed to me that had 

exhaustive collection been made, it would have been charac¬ 
terised by a very large percentage of recent species. It would, 
however, be unfair to add these recent species as occurring in 
the low0r of the Scinde Island beds, and thus raise yet higher 
the . percentage of recent species found in that limestone. 
This is already suffix high; but there seems spine reason 
to what Captain Hutton says is pro- 
. bahle, farther'M not diminish this per- 

. centage ; and T species mentioned do 

occur in the;;lQwer beds m' p^^ 

' I have not time, nor is it my present purpose, to discuss the 
h probab®^ in this line of section east 

pf Ifojbni, J could’ not determine any such to he present. : I 
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observed that the next rocks seen on the road-line, to the 
S.E. of the disappearance of the Upper Pohui limestone, were 
light grey sandy beds, very much resembling those seen to the 
N.W. of the Lower Pohui limestone on the fall from the Saddle 
into the Mohaka Valley, and these might be brought into this 
position by a fault or imconformity ; but, were this so, the over- 
lying brown sands and conglomerate would yet have to show 
evidence of unconformity, and I could discover none. 

Further to the E. and S.E. the section has already been 
described by previous observers, and I need not here detail it. 

' Grey and brown sands and coarse sandstone conglomerates, 
pupa rock, and tufaceous sands, form a great series of strata 
before reaching the overlying shelly-limestones of Petane and 
the coast range to the N.E. of the Lower Esk. Between Pohui 
Lake and the coast there may be 2,000, 3,000, or even 4,000 feet 
of strata; its exact measure is not at present of importance, it 
being admitted on all hands that collectively there is a great 
thickness of strata, amounting to some thousands of feet. This, 
in some way, we have to consider represented in Scinde Island, 
and by not more than some 120 to 160 feet of strata. This is 
possible, but, considering the distance between the Esk Valley 
and Napier, barely probable. 

Next we have to consider that the section from Puketapu, on 
the Tutaekuri Eiver, back to the S.W. continuation of the Pohui 
limestone, shows no diminished thickness of the beds overlying 
the latter and underlying the Petane limestone, rendering it yet 
less probable that this great series can be represented a few 
miles off by so small a thickness as that of their supposed 
representatives in Scinde Island. Farther to the S.W., along 
the Ngaruroro Eiver, from the limestone hills on the western 
border of the Ahuriri Plain to the lower end of the Ngaruroro 
Gorge, a yet greater thickness of these beds is developed;, and 
let any one look from the offing in Hawke’s Bay at the immense 
development of conglomerates, sands, and clays, that between 
Cape Ednappers and the mouth of the Tukituki are present, and 
then ^consider that these must be fully represented in Scinde - 
Island—if we are to regard the upper shelly limestones there 
the same as that found on the mainland at Petane; or, as an 
alternative, the lower hmestones the same as the Te Aute lime¬ 
stone. And, in spite of liberal allowance in the way of thickening 
and thinnmg of the strata, tHe reasonable probabilities of the case 
will be, with most observers, that either the Petane limestones 
are not present, or, that the .Te Ante limestones are absent. 
There is, however, a third possibility : but this has never yet 
suggested itself to any observer of the geology of the district, and: 
I dare say will not now be entertained. This is: there may be 
a double unconformity in Scinde Island* : Firstly, between the 
lower or supposed Te Ante limestones of Hutton; and,; secondly, 
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between tbe Petane sands and the overlying shelly limestones, 
thus admitting of the reduction by denudation of the intervening 
beds down to the meagre thickness which they now present. 

What may be the final conclusions respecting this stratigra- 
phical difficulty I am not prepared to hazard an opinion._ Mean¬ 
while, I do not consider the upper miocene Te Ante limestone 
present in Scinde Island. The palaeontological evidence brought 
forward by Captain Hutton is against this, and the evidence, as 
collections are added to, is Jikely to be strengthened rather than 
weakened; that is, if the Pohui limestone b^e the same as the 
lower limestone in Scinde Island, which it is asserted to be* 

One difficulty in the way of regarding these rocks as of 
pliocene age has been the number and remarkable size of the 
extinct forms of Fect&n found in them, which are not supposed 
to occur in the upper shelly limestones of admittedly pliocene 
age, and which occur also abundantly in the Te Aute limestone. 
This is by no means an insuperable difficulty, and we have only 
to consider them as exceptional, and in reality belonging to 
an older period. Looked at in that light, they would have to be 
excluded in arriving at the age of the beds, as determined by the 
percentage of living species; and were this done, all doubt of the 
pliocene age of the beds would be removed. There would then 
be 71 per cent, of recent species found in the beds. Were these 
Pectem retained, and the five recent species found at Pohui 
added to the 16 occurring in Scinde Island, we should have a 
like result—-viz., nearly 70 per cent, of recent species from the 
limestones of this horizon. 

From the Lower Wairarapa Valley, N.E., to the northern part 
of Hawke’s Bay Provincial District, the Te Aute limestones 
everywhere close the middle tertiary sequence, as seen in this 
part of the North Island. The Pareora formation of Hutton, 
characterised by a proportion of recent species equal to 37 per 
cent., should, one would think, underlie the Te Aute limestones, 
at least ought to underlie its supposed representative in Scinde 
Island, with 61 or 70 per cent, of its species recent. And yet, 
if we accept Captain Hutton’s latest classification, we are 
required to suppose that the Pareora beds, containing little more 
than half the number of living species, are actually the older 
Beries* The Te Ante limestone cannot be made to occupy this 
position relative to the Pareora series, without setting aside all 
the evidence obtainable, both paleontological and stratigraphioal; 
but if regarded as the highest member of that series, this "would be 
more in accord vrith what is known as to its actual position. It 
may be the lowest member of the young tertiary sequence ; more 
■probably, along the East Coast of the North Island it closes the 
m^dletert^^ 
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Aet. LIX. —The Total Eclipse of the 8m of the 9th September, 
1885; being a Digest of the foUowing CommmicaMons to the 
Institute on the mbgect :— 

A. —On the Total Eclipse of the Sun, 9th September, 1885. 

By John Meeson, B.A. Read before the Nelson Philo¬ 
sophical Society, :2nd November, 1885. 

B. —On the Total Eclipse of the Sun, 9th, September 1885._ 

By the Eight Rev. Dr. Sutee, Bishop of Nelson.' 
Read before the Nelson Philosophical Society, 2nd 
. November, 1885. 

0.—On the Total Eclipse of 9th September, 1885, as seen at 
Tahoraite. By John G-oodall, M.I.O.E. Read before 
the Hawke’s Bay Philosophical Institute, 14th September, 
1885. 

D. __On the Total Eclipse of the Sun, 9th September, 1885. 

By A. S. Atkinson. Read before the Nelson Philo¬ 
sophical Society, 2nd November, 1885. 

E. —On the Total Eclipse of the Sun, 9th September, 1885. 

By Dr. Hudson. Read before the Nelson Philosophical 
Society, 2nd November, 1885. 

E.—Observations on the Solar Eclipse of 9th September, 1885. 
By A. OoHEMAN. Read before the Nelson Philosophical 
Society, 2nd November, 1885. 

Plates XIV., XV., X?I 

[Note bv the Editoe.— The section of the moon’s shadow, 
as it swept over the earth’s surface,, was in the shape of 
an ellipse, 190 miles in length by 90 miles in width. The 
only land crossed by the diadow was that part of New Zea¬ 
land lying in the vicinity of Cook Strait, so that the total 
phases could only be observed there ; the line of centnjlity 
sweeping in the Shape of a. curve frorO a point half-way 
hotween Australia and New Zealand, where the sun was ri^g 
at the time of totality,'to a point between Cape Hom add- 
the Son& Pole, latitude 75” S., where the son was setting at 
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the time of the eclipse. In New Zealand, the line of centrality 
passed through West Wanganui, Collingwood, D’Urville Island, 
and the Wairarapa, leaving the land on the East Coast at Castle 
Point. At all places along the line of centrality, the duration 
of the total phase was computed at 68", the time being a few 
. seconds longer towards the east. At Castle Point, the totality 
commenced at 7h, 35m, 12s. a.m., New Zealand mean time; at 
Wellington, at 7h. 36m. 4s,; and at Nelson, at 7h. 84m. 148. 
Observations of a more or less scientific nature were taken at a 
number of places—Tahoraite, Wairarapa, Maiiawatu, Welling¬ 
ton, Picton, Nelson, Collingwood, etc.; and a large number of 
papers and communications were made to the public press, and 
to various scientific societies, conveying the impressions of the 
various observers. ' 

From a review of the observations that were made, the 
following conclusions were arrived at:— 

“ Scarlet prominences were only rnoderately developed, and 
were clustered chiefiy at the equatorial and polar regions of the 
sun. The best observers agree that the corona had a very 
irregular outline, and was most continuous and vivid close to the 
sun’s limb, having the longest expansion reaching to nearly two 
diameters from the western equatorial region. This large ex¬ 
pansion appears to have had a strongly marked spirally twisted 
’ structure, while all the other appendages consisted of radiating 
pyramids. No laminated structures appear to have been observed 
in any part of the corona. 

Most observers agree in describing an intensely brilliant 
flash or meteor, lasting for two seconds, at the commencement 
of totality on the eastern side of the sun, and exactly over the 
position of a large sun-spot that was just coming into view at a 
few degrees soutti of the sun’s equator. This flash is described 
as having looked like a large electric lamp suspended at a little 
distance fr*om the moon’s edge. At the close of totality another 
flash, similarly bright, but not so large and pointed,-was seen on 
the western limb of the sun, in a position corresponding with a 
i^ge sun-spot that was within 1' of arc of passing over the sun’s 

'-V',,' —GBNXEAn'.DESCEIPTION,. 

Mr. John Meeson, B A,, gives the following general descrip- 
tibn of the eclipse ■ 

; : ^<^ Th:e weather was perf^^ sky almost, if not quite, 

oloudlessi with a very light wind from the S.E.; a.clear, 
,/moistureless, frosty air 1 My point of observation was my own 
: . garden at from 6,46 a,m., when the 

te i Ebyi Sdc„Iion4on,” 49th Hovember^ 1885, ** Oh this Total Solar 

MOhpse; of I Septeh^ September, 
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sun—already partially obscured—^rose from behind the north¬ 
eastern hills, until 8.30 a.m., by which time the moon had 
completely passed over the solar face, the view was continuous 
and uninterrupted. More perfect circumstances for making 
valuable observations cannot well be imagined; and a sight 
grander and more unique than the whole eclipse it is impossible 
to conceive. Even as the wind falls when the shades of evening 
close around, the very light breeze which had been blowing in 
the early morning gradually died away, and darkness increased. 
Birds ceased their twittering, all—at all events, except some 
paraquets, which were evidently much startled, and broke into 
the most noisy chattering as the sun disappeared, and flew 
away, it may be supposed, to their usual night haunts. Every¬ 
thing else became hushed; even the human voice had, or seemed 
to have, an unnatural sound. All nature seemed to bow its 
head, and stand in mute silence as the awful spectacle passed, 
and until the God of Day should again emerge from his tem¬ 
porary seclusion. The general appearance of things at the 
moment of totMity, which was certainly not A period of com¬ 
plete darkness—for a soft and ‘ dim, religious light ’ was always 
present—was such as the observer can surely never forget. It 
was decidedly uncanny. The human face looked ghastly. The 
colours on mountain and field, on sea and sky, were weird, 
unearthly, and indescribable, such as one had never seen before. 
They had gradually deepened in hue as the eclipse proceeded, 
and just before totality the sky around the sun was of a dirty 
yellow, and quivering beams, of the colour of electric light, shot 
out fcom above and below the moon, giving it somewhat the 
appearance of a St. Andrew’s cross with a circular centre. 

“ Generally speaking, during the sun’s complete obscuration, 
the sky was of a mauve colour, except round about the luminary 
itself, where the intense brilliance of the silvery protuberances 
or the golden glory of the coronal rays diffused tints of dirty red 
and grey. The sea became black, the mountains across the bay 
iron-grey, while the sky above the latter assumed shades of 
dirty, ghastly yellow. A few patches of fleecy clouds hanging 
low over the sea took on the appearance of black cumulus 
heaps, and afterwards, on the emergence of the sun, donned 
garbs of varied colours. The lunar orb, during totality, stood 
out boldly, and round its limbs was a fine fringe of intense 
light, which glistened hke diamonds ; upon its surface a slight 
reflected light was clearly seen. After the eventful period of a 
minute and a few seconds had passed, there appeared, at the 
point of the moon’s disc opposite to that which first obscured 
the sun—at the point, that is, where arose, as we shall after¬ 
wards see, the longest streamers of the corona and the highest 
prominences,—a growing effulgence of light, which rapidly inten¬ 
sified as we watched. The prominence seemed to swell and 
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bubble and boil like a spring of molten silver. This appearance 
was produced by tbe blending together of the large prominences 
and the sun’s reappearing disc; and not for several seconds, 
perhaps, did the latter assert itself, assume its true shape, and, 
by its superior luminosity, cast the protuberance into obscurity, 
and substitute its ordinary beams for the temporary or tem- 
porarily-perceptible coronal rays. During the obscuration, stars 
were plainly seen by those whose attention was not already 
bespoken by something more unusual. I saw Jupiter very dis¬ 
tinctly. The rushing of wind, as from all points of the compass, 
remarked upon by one of our local newspapers, I certainly 
did not experience. The fall of temperature along the belt of 
totality, instead of causing wind thitherwards, would rather 
operate to produce motion of the air in precisely the opposite 
direction. But, as already observed, there was really no wind 
at all, but over everything the stillness as of death.” 

The Bishop of Nelson describes the eclipse as observed from 
a hill near Nelson :— 

** The semihle progress of the eclipse at first seemed slow, 
but at the critical and crucial moment it appeared cruelly 
rapid. The body of the moon crept on over the left or 
western limb of the sun, and while it was about half over, there 
was a very sensible diminution in the light. It began to be a 
cold and silvery light, and the absence of yeUow light seemed 
more and more marked, till the not unfamiliar lunar crescent- 
shape was assumed by the sun; and this stage was the period of' 
quite a peculiar phenomenon in the appearance of the hills below 
the sun. Each one of the many rough furrows of valleys, divided 
by ridges of bush, became dark and black in shade; but each 
ridge was distinctly marked by a yellowish-green light, so re¬ 
markable as to form the subject of notice by me to the by¬ 
standers, who all acquiesced in the recognition of the decided 
and noticeable peculiarity of the appearance. It was most 
marked, and fortunately so much so as to be capable of repro¬ 
duction. Possibly there may be a somewhat similar appear¬ 
ance under the crescent moon. 

*‘As totality came near, and one’s attention was confined 
almost exclusively to the sun, it seemed to me that the crescent 
was divided into one or two elongated portions of light, and then, 
subsequently, that these elongated portions were divided up into 
what reminded me of the cogs of a wheel, or rather the little 
blocks of different metal that are planted in the rim of the 
compensating balance of a good watch or chronometer. I suppose 
this appearance to be that described as Bailey’s beads.” They 
appeared to me to e:dst' for only a veiy short time indeed, but 
they were distinct cogs of light, over little more than a third of 
idle edge of the suEr O 

; ■ them a^ fo me as if the sun, or dark body of moon, 
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were encircled with a brilliant ring at the time when, to use a 
common phrase, the sun ** went out.** 

“ This corona, or ring of light, had time just to print its 
impression on the eye when two appearances made themselves 
manifest: First, the body of the moon started into rotundity— 
or, if I may use the word, globosity—from two . . . ^ into 

three, h*om being a black disc, into a faintly but decidedly 
luminous globe, the effect, we are told, of earthshine on its sur¬ 
face. Earthshine in its effects is decidedly less evident than 
moonshine. (The second appearance is dealt with under the 
heading * Prominences.*) 

“The darkness was not exactly that of night. As to the 
degree of light, it seemed to be paralleled by the amount of 
light diffused about when the moon is nearly half full; but the 
hght that remained on this occasion was not that of the blue 
silvery moonlight, but of a neutral character, and the darkness 
seemed to have a palpability, if so it can be called. At the 
latter part of totality I turned to pick up the binocular, which I 
had discarded for the plain smoked glass guard, and was surprised 
then at the actuality of the darkness^ I turned round, and 
caught sight of what made me look again, and I experienced a 
sensation to which I can only apply the epithet appalling, 

“ The glorious sign in the heavens shone forth on a yellowish- 
grey sky, which shaded off on the distant horizon to brilliant 
yellow and orange; but in mid-air, to the north-west, rode in the 
air a bank of clouds, over which the conical shadow was passing. 
Light was visible on both sides of the band of the total shadow, 
and all objects within that range and near the darkness seemed 
to come up quite close to one ; distance seemed annihilated, I 
felt as if this bank of clouds was quite close upon me. It was 
composed of towering cloud masses, standing out in stereoscopic 
solidity, blotched (as a painting) with rounded masses of 
purple,^ blue-black, and grey, and at the edges having bands of 
burnt sienna; under the clouds was the bright light I have men¬ 
tioned.** 

Mr.^ John Goodall, M. Inst. G. E., observed the eclipse at 
Tahoraite, in the Forty-mile Bush. The following extracts are 
taken from his paper:— 

“ I went to Tahoraite on the afternoon of the 8th; the 
weather was not promising; there were repeated showers 
of rain, hah, and sleet up to two o*clock in the morning, 
ever, with any great hopes of being able to use it. By 6 a.m. 
but by five o’clock there was a fine clear frost, and scarcely a 
cloud in the sky, with every prospect of successful observations 
of the eclipse. I mounted my telescope, a 4J-mch refractor, 
and attached a direct vision spectroscope to it—^not, how- 
all was ready, and the telescope pointy to the eastern horizon, 
which was perfectly clear. Towards the south there was a 
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heavy bank of clouds rising, looking dangerous enough to mar 
the event of the day. A stray cloud creeps near to the path of 
the sun, becomes illuminated, changing colour rapidly, ending 
with the silver lining, and the sun appears above the dark, 
ragged line of the tops of the distant New Zealand bush, per¬ 
fectly clear of clouds; as it rises, three bands of clouds cross 
its face. This ominous indication soon disappears, and the sun 
is in its full splendour, revealing to the telescope two large 
groups of sun spots and faculss in its eastern and western limbs. 
A peculiar ruddy tint now appears over the sun, caused 
probably by cosmic dust or earth vapour. As the sun rises to 
about 10° this ruddy tint disappears, and we patiently await the 
first contact of the moon, the first indication of '^hich is a 
roughening of the sun’s edge, and an appearance of dark pellets, 
on the rim at contact. This is soon obscured by the sharp edge 
of the moon, the circular dent of which, in the sun’s face, 
becomes clear, and the eclipse has fairly started. Gradually the 
moon creeps in along the path of the sun spots, the march of 
which becomes obliterated; and when it has obscured the sun 
by about one-fourth, the visible edge of tne moon is tinged with 
an orange-yellow tint. This extends to about two minutes of 
space, and was observable until the sun was more than three- 
quarters obscured. The changing shape of the sun, as it was 
gradually obscured by the moon, was particularly interesting; 
and as it acquired the crescent shape, light began to diminish, 
and the atmosphere got very cold. The horns of the crescent sim 
were strongly tinged with deep orange; and when the crescent 
became very fine, it appeared to me at one time that a portion of 
it was obscured before the time, which must have been caused 
by an irregularity in the moon’s edge. The eventful moment 
approaches : there is just a thin strip of the sun now visible, 
wMch scintillates like the stars, and the light is like that from 
the electric arc, of a bluish tint, and all shadows are sharp; 
there is a weird appearance over everything. . . . Suddenly 

the shape of the moon begins to show beyond the visible edge 
on the sun, and soon the whole of the moon is visible—a 
blacker chcle in a black background. Instantly the corona 
appears as an encircling light, opposite to where the sun yet 
shines, fully ten seconds before totality; when of a sudden, as 
if the moon, gradually toiling on, made one last effort, it took 
one great leap and obliterated the sun, as if for ever; it was, 
indeed, awe-inspiring, and it is impossible to describe the feehng 
of the moment. Immediately the sun disappeared, there was a 
beautiful transformation scene. It appeared as if the sun’s 
place was occupied by a beautiful black jet ornament, set with 
scaorlet points, and fringed with striugs of pearls. . . 

;Tw<Buty^^m total eolijpse, the sun was obscured by 

.'r'clouds.” ■ 
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n.—T he Tejmcperatuee. 

Mr. Meeson says, concerning the temperature:—“To get 
the variations in temperature during the continuation of the 
eclipse, I made use of two self-registering thermometers, which I 
inspected every quarter of an hour. One of these was fixed in 
its usual place, 6 feet above the ground, well in the shade, and 
protected from the wind; the other hung on the outside of a 
conservatory, 2 feet above the ground, and fully exposed to the 
sun. The following table gives the successive changes which 
took place:— 


Time.| 

ito7 

a.m. 

7 

7.15' 1 

7.30' 

7.46'1 

8 

8.15' 

8.30' 

Shade temperature 

30° 

F. 

32*^ 

B4P 1 

350 

33° 

310 

32° 

37° 

Sunshine temperature' 

30° 

F. 

330 

390 

42*^ 

36° 

40° i 

50° 

70° 


“ From this table it will be seen that my thermometers did 
not register such a great fall in the temperature as some 
observers report. In the shade there was a fall of four degrees, 
sufficient to carry the indicator below freezing point; and in the 
thermometer exposed to the sun, which more readily responded 
to the thermal changes, the fall was a clear six degrees. The 
coldest point of time seems to have been 8 o’clock, and not at 
the moment of totality—just as the coldest time during night is 
not at midnight, but two or three hours after, and the hottest 
part of the day not at noon, but about 2 p.m. If the early 
morning of 9th September had not been somewhat colder than 
usual—as a matter of fact the temperature then descended to 
28° F.—perhaps the fall during the eclipse would have been more 
perceptible than it actually was ; there was certainly a sudden 
fall at the moment of totality, for, though it was a minute of 
much excitement, everybody bepame sensible of the difference of 
temperature. The descent, however, recorded by the sunshine 
thermometer was, as we should have expected, greater and more 
sudden than that recorded by the instrument in the shade. I am 
quite prepared to believe that the actual fall during and imme¬ 
diately after totality was, as some observers say, even greater 
than that which I have recorded; but I find, in confirmation of 
my figures, that in Wellington the fall recorded was 5|°, and 
that the loss of temperature there was not recovered till nearly 
9 a.m.” 

The Bishop of Nelson states that the thermometer stood at 
88° immediately before sunrise, and that during the eclipse it 
went down to 81°, the whole ground being covered with hoar¬ 
frost immediately after totality. The reduction of temperature 
was very evident, as also the getting up of a strong south coli 
wind. 

The temperatures observed by Mr, T. W. Kirk, in Wel¬ 
lington, on behalf of the Government Observatory, are embodied 
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in tlie accompanying diagram, showing the curves of dry and 
wet bnlb standards, recorded at every five minutes* interval 
from 6.80 to 8.45 o’clock. 



Mr, Meeson’s paper contains the following remarks:—“ A.s 
to the so-called red protuberances, I saw distinctly prominences, 
but they, one and all, seemed to me intensely white or pearly in 
colour—such as those described by Professor Airy in the ecHpse 
of 1851—-rather than red. 

“ Perhaps my sense of colour was temporarily impaired by the 
unwonted and unearthly hnes which prevailed on everything at 
the time. Ibould persuade myself, perhaps, that one or two of 
the smaller prominences, situated on the eastward of D. in the 
chart, were of a faint rose-colour, but not red. Whatever their 
colour, and whatever their real nature—moimtains, clouds, or 
flames—they were exceedingly beautiful and wonderful; but, as 
they can be, and are now, studied at any time when the sun 
can be seen, whether he be eclipsed or not—or rather, perhaps, 
as the sun can be by modern astronomical contrivances so arti¬ 
ficially eclipsed that the prominences are rendered visible—^it is 
very improbable that any observations of ours, as to them can 
have any scientific value. The differences in our impressions as 
to the relative size and place of the prominences, arise probably 
from the fact, that our observations were not made precisely at 
the same second of time. At the commencement of totality the 
largest prominences visible were those on the lower eastern or 
right limb; and towards the close they were those on the upper 
western, or left limb. During the passage of the moon across 
the; sun’s face, the prominences near wWe the sun was last 
visible dii^ those directly opposite con- 

;^d^biy increasedi^^ books these prominences 
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are said to be heaps, jets, or flames. Those which we saw were 
heaps, I think, and they were less serrated and fantastic in 
shape than some of us perhaps expected. Decidedly the largest 
prominences, towards the close of the total obscuration, ap¬ 
peared over the moon’s left upper limb, at an angle of about 
from the perpendicular, directly below the point where I observed 
the longest and most vivid coronal ray. Its apparent height 
above the hmb of the moon could not have been less than 
70,000 miles, for it reached to nearly ^V^h of the moon’s ap¬ 
parent or angular diameter, which I take to have been about the 
same as that of the sun— 

01 / *be sun’s being 32' 36*41", or 850,000 miles in actual diameter, 
— themoon^s 31'26" „ 2,153 

How much this protuberance, or, indeed, any of the others, was 
foreshortened, of course it is impossible to say. The real height 
was perhaps in every case considerably above the apparent. 

“ Of two prominences I wish specially to speak. They do not 
seem to have been generally observed, but were clearly seen by 
other members of my household beside myself. One of them 
was also observed from the Hospital, by Dr. Boor. They were 
like tiny clouds, of a heapy character, and differed entirely from 
the other prominences, inasmuch as they were of a dun, or dark- 
smoke, nearly black colour. Their positions were, one at an angle 
of about 40° from the perpendicular towards the east, and the 
other at about 10° below, the horizontal line on the lower western 
limb. Their position and relative size were recorded at the 
moment of observation. They were entirely different in appear¬ 
ance from the silvery or white, or rose-coloured prominences ; and 
were no optical illusion, for I was so surprised to see them that I 
looked at them again and again with the binocular or coloured 
glass, and with the naked eye alternately. While I observed them, 
they seemed to undergo no change. What were they ? Gold¬ 
schmidt noticed similar little grey clouds in the eclipse of 1860, 
(Proctor!s “ Sun,” p. 262,) but these were in part isolated, and 
floated, so to speak, outside the solar limb at some distance, and 
were also observed subsequently to develope into rose-coloured 
protuberances. Perhaps ours did the same, but the transforma¬ 
tion was not observed by me. Someone says, * Were they 
planets ?’ No; their size and irregularity of shape, apart from 
other reasons, would prevent us from entertaining that supposi¬ 
tion. Were they facrdas projecting above the sun’s disc, such as 
that seen by Mr. Dawes? (Proctor’s “ Sun,” p. 180.) Were they 
such dark curves as Herr Grosch, of the Santiago Observatory, 
saw upon the moon’s limb, in the total eclipse of 1867; sharp 
curves, resembling in appearance lines drawn with lead-pencil on 
white paper? (Proctor’s “ Sun,” p. 846.) Were they moun¬ 
tains in the moon ? If they were, lunar heights tower far higher 
than even those fabulous ones of Captain Lawson in New Guinea. 
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Professor Balfour Stewart, in one of the M^chester Science 
Lectures, says that the prominences sometimes assume the 
appearance of a cloud, instead of a fire or a fiery tree. If so, there 
need be no further difficulty. Our two little dusky patches have^ 
a place among recognized phenomena.” 

The Bishop of Nelson says :—“ The intensification^of bright¬ 
ness at certain points in the above mentioned ring of light {see 
General Description above), the chromosphere or ring, amounted 
to luminous protuberances, which to my eye, and I can only 
answer for that, had the appearance of molten mountains of 
liquid silver, increasing with every beating second in intensity 
of whiteness, combined with the idea also of light or luminous- 
ness. Light seemed to flow out of them in liquid streams. It 
was condensed, not dispersed light; to speak in popular language, 
it seemed as if it were light coming out in liquid streams: lava 
streams of silver, ever and anon coming out of the three craters 
of light. I saw no red flames, though, honestly, I tried to see 
them ; I had one momentary glance of redness, but that was at 
an earlier stage. ... It seemed to me as if I witnessed once 
more what I witnessed in the north of England, at Bolton, in 
Lancashire, in the pouring out of the cauldron of molten steel 
in the Bessemer process, in which I beheve oxygen plays so 
important and striking a part.” 

Mr. A. S. Atkinson states as follows:—‘^The only *red 
prominences ’ I saw were a row of six or seven small ones, extend¬ 
ing from about the vertical point towards the east, looking to 
the naked eye of about the same size and shape, and at about 
the same distance apart. Larger ones were seen by others, and, 
I believe, appear in three places in the photographs. The tallest 
of these red prominences, measured very roughly on the photo¬ 
graph, seems to be about ^th the diameter of the sun : if really 
so, it would represent a height of some 70,000 miles, while the 
long white cone I have mentioned (see Corona) was probably not 
less than 500,000 miles. Mr. J. E. Akersten obtained for me 
two small photographs during totality: one immediately after it 
began, with an exposure of something less than a second, the 
other a few seconds later with about double the exposure. A 
third plate was in the camera, and all but ready, when the sun 
reappeared; it was taken just after the reappearance, but two 
of'the red prominences are still shown. It will also be notice,d 
that in this photograph there is a rather well-marked ray, tan¬ 
gential to the reappearing sun, though not to the central point 
of the bright limb; or, say, not parallel to the line joining the 
two cusps ; indeed, the latter line, if produced to the westward, 
would almost meet the ray as it is, without the latter being 
produced at all. There are also two short divergent rays of 
or^ary tolight. There are also two short divergent rays from 
thiiafStern cusp, and a shorter and fainter one from the western 
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The tangential ray, measured from end to end through the 
glare, is apparently equal to two diameters; the longest of the 
shorter ones to little more than a quarter of a diameter. They 
are, I presume, rays of ordinary sunlight. If I might hazard a 
guess as to the cause of those from the cusps, I would ask 
whether they might not be owing to the irregularities of the 
rnoon’s limb at those points, similar rays elsewhere along the 
limb being lost in the glare ? It will also be seen that there is 
apparently a well marked halo round the emerging sun, which 
shows very strongly in the unenlarged original views. Whether 
this is merely the work of the camera, or is connected with the 
‘ sun-cloud ’ now always surrounding the sun, or what else the 
cause may be, I am quite unable to say. I certainly did not see 
any such halo, but then I was closely watching the sun myself.” 
(For a very similar halo in a photograph of the full moon, see 
“ Nature,” vol. xxi., p. 33.) 

Mr. Goodall says: While I was sketching, a flame seemed 
to burst out of the side of the moon in the opposite direction to 
where the sun was last observed, remain unaltered for a few 
seconds, then the corona gradually faded, and a flood of hght 
was shed all round, and the grandest sight I ever witnessed 
came to^an end. The scarlet setting, or the prominences, were 
very plainly visible through the telescope.” 

Dr. Hudson states : Of prominences I saw two, marked a, 
and I thought I saw a flat low one in the position marked v. I 
did. not see the prominence marked c, which, as it has been so 
universally observed, must have been a distinct and real one. 
The prominences appeared like bmmished silver, with a slight 
coppery tinge.” 


IV,— The Corona. 

With regard to this phenomenon, Mr. Meeson writes :— 

The general outline of the corona, towards the latter part 
of the period of totality, was, as it appeared to me, pretty much 
as represented in the accompanying chart, though there must 
have been other leading features which I had not time to 
observe. Generally its shape was irregular, and there was 
little or no four-cornered appearance. If there was any 
symmetry at aU, it was as regards the place of the longest 
streamers (a? and ?/), which were exactly on opposite sides, and 
at those parts of the sun’s rim which were respectively the first 
and last to disappear behind the moon. Some of these 
streamers,, particularly those from the upper western limb, and 
at an angle of about 30° from the perpendicular, could not have 
been less in length than 1-J- times the moon’s or sun’s apparent 
diameter, not less than 1,275,000 miles. The greatest 
effulgence of light was in the neighbourhood of the longest 
25 
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streamers, and particularly round about the highest part of the 
upper limb. The least was in the lower western and upper 
eastern limbs—in the former of which the breadth was not more 
than Jth of tlie moon’s diameter, and in the latter, certainly as 
small as jV^h, if not smaller. Although, for the most part, the 
streamers seemed to radiate as from a common centre—that is, 
the centre of the sun or moon—^yet this was not universally the 
case; for some (particularly the ray marked z) seemed to 
proceed as from another centre, and interlaced with the more 
normal gleams. If these observations of mine—which have 
been compared and checked with similar notes and sketches 
made by other members of my family, whom I instructed before¬ 
hand, as well as I could, what to look for, and how to record— 
do not tally exactly with any bond fide photographic pictures of 
the eclipse which have been obtained in Nelson, two things 
must be remembered: One is, that the photograph is apt to give 
only the inner corona—the sierra, or leucosphere, as it is called 
—^which is comparatively well-marked, and of stronger light; 
while the outer corona, or chromatosphere—perhaps on account 
of its more delicate light, or because there is inadequate 
exposure, or for some oiher reason—^is very likely to be not at 
all represented. The other point to be remembered is, that the 
corona, or at all events the outer corona, varied in appearance 
at different periods of time dmdng totality, for the rays 
visibly increased in length and altered in shape during obser¬ 
vation. I read in Proctor’s ‘ Sun’ (page 814) that ‘the 
sharpness of outline in photographs of the corona is due to 
peculiarities in the process of development, special care 
being needed td prevent over-development of the negative.’ 
The corona in our eclipse was certainly not very sharply defined, 
for it was very difficult to say where the faint coronal tints ended 
and the abnormal hues of the sky began. If, as well as meteoric 
bodies and the sun’s atmosphere, electric action plays a part in 
the formation of the golden glory which we are discussing, it 
might perhaps be expected that the appearance of that wonderful 
light would vary from moment to moment, even as in the case of 
the Aurora. Upon the whole, the picture which I present seems 
to agree pretty well with what others, with whom I have com¬ 
pared notes, observed. I noticed no rotatory motion of the 
beams, such as, I believe, has been sometimes previously ob¬ 
served, nor any flickering or quivering, except as before stated, 
just before and after totality. Proctor says of the eclipse of 
1724, observed in Prance, that at the beginning of totality 
Maraldi perceived ‘that the corona was wider on the side 
towards which the moon was advancing than on the opposite 
side, but that at the close of totality the case was reversed.’ 
This exactly describes what I saw. The most vivid and brightest 
p^s of the cori>na and the greatest prominences were decidedly 
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where the moon first touched the sun at the commencement of 
the eclipse, and at the point directly opposite thereto—that is, 
where the moon first emerged from before the sun’s face. 
Proctor’s generalisation, again, as to the relative development of 
the outer and inner corona, was certainly confirmed on this . 
occasion. He says:— 

‘ 1. Where any great gap or rift appears in the outer or 
radiated part of the corona, there a depression is seen 
in the inner and brighter portion. 

“ ‘ 2, Where the inner portion of the corona is depressed, 
there the coloured prominences are wanting, and the 
sierra is very shallow.* 

“ I think, if you will consider this carefully, you will agree 
with me, that what we saw confirms the generalisations here 
given. The colour of the corona, I should say, was that of very 
brilliant electric light, with, however, a faint but decided tinge 
of gold.” 

The Bishop of Nelson gives the following account of the 
corona, as seen by him 

“ No sooner had the luminous body of the moon estabhshed 
itself on the eyes, and the luminous ring or chromosphere with its 
protuberances—which seemed to my eye to be at points corre¬ 
sponding to 4 or 5 o’clock, 2 o’clock, and 11 o’clock on the face 
of the sun, treated as an imaginary clock face—there came the 
next grand spectacle, almost instantaneously, yet with a slight 
deliberation (worthy as of regal stateliness), with nothing of the 
scenic or startling transformation slide or scene about it: from 
the luni-solar disc as a centre, and from the chromosphere, shot 
forth the glory of the corona from all points—^well-likened to a 
Brunswick star, and, if I may be pardoned for such a matter of 
fact association and illustration, reminding me of some of those 
feats of armour decoration which may be seen in the corridor of 
the White Tower of London, where stars of every order are 
formed of rays made up of the sheen of bayonets or ramrods, 
polished and burnished almost as white as snow. There was a 
tendency to a square shape impressed on the whole, with the 
exception of what was about the line of the moon’s equator, the 
bright rays extending to quite a distance of If times the sun’s 
diameter on that side, and not nearly so much on the opposite 
side. . . . On some occasions of total eclipses this corona 

has been said to be too bright to be gazed at by the unshaded 
eye, but it was scarcely so on this occasion; one could look at it 
without pain. It seemed to have a somewhat vibratory move¬ 
ment, coruscations of light playing on the rays of the luminous 
stars. I saw through the binocular glass certain faint leaf-like 
bands of light, but too faint and too momentary to make any 
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record of them. I also saw, before totality, bright rays crossing 
like St. Andrew’s cross.” 

Dr. James Hudson remarks, with regard to the corona: “ I 
can only speak certainly of the long projection, which I estimated 
at the time to extend three-fourths of the moon’s diameter from 
the surface of the disc. This long projection appeared to me to 
be bifurcated at its extremity.” 


V.— The Bands oe Eats op Lioht, immediately bepoke and 
APTEE Totality. 

Mr. Meeson says, This was a wonderful and unexpected 
phenomenon. While sun-gazing, perhaps a minute or two 
before totality, one of my party called out, ‘ Look! look at 
the waves of light behind us!’ I turned, and was su^rised 
to see a most beautiful effect, how produced, I cannot tell. 
It was as if streamers of light shot out from the quarter 
of the heavens where the eclipse was taking place, like the 
slender spokes of an enormous wheel of light, neither the 
nave nor the tire of which could be seen. All the time, 
too, the * wheel ’ seemed to be rotating towards the west. 
The bands, as they stretched and quivered across the Waimea 
Plains, far as the eye could see, appeared to be about six or 
nine inches broad, and about the same space apart. Their 
direction was undoubtedly from north-east to south-west, and 
their colour was that of ordinary sunlight, only considerably 
subdued. During totality they disappeared, but on the sun’s 
reappearance they were again visible, and riveted attention. 
Surely, thought I, the old fable is right, after all. There is a 
chariot of the sun! Phosbus, the son of Latona, guides it, and 
these bands are the light from his glorious wheels, as he drives 
majestically through the heavens. Yet, why visible now, and 
now only? And how is it that they do not seem to have 
attracted attention before now, when eclipses have occurred ? 
You all saw what I am referring to. What were those quivering, 
mysterious, illimitable rays? Were they atmospheric, meteoric, 
spectroscopic, lunar, or coronal in origin ? 

I could almost fancy that they were in the direction of the 
strongest coronal light, and might be produced by the coronal 
rays^ which, before now, have been said to actually rotate. 
(Proctor’s * Sun,* p. 838.) The coincidence in point of time of 
the appearance of the two things is worth noting, as is also the 
coincidence of disappearance. But then it must he remem¬ 
bered that during totality, when the corona was most vivid, the 
bands of light were either absent altogether or exceedingly faint ; 
at least that is my inapressioh, though I cannot be positive about 
^ fact, for time of total eclipse, my whole attention was 
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absorbed by the passing moon, and tbe coruscations of light 
about its limbs. Unfortunately man has not, like insects, com¬ 
pound eyes, enabling him to see at the same time both what is 
behind and what is before. If the ordinary beams of the corona 
did not produce the bands of light, did the exceptional quivering 
rays, which appeared just before and after totality, above and below 
the sun, and referred to early in this paper, do so ? Or were the 
prominences or protuberances the cause of these mysterious 
bands ? I mean, was their appearance in some way spectro¬ 
scopic, as well as spectral ? 

“ We must remember that, for spectroscopic ejffect, we had 
virtually an isolated and thin pencil of light from the sun, and 
possibly from the prominences only, immediately before and 
after totality, and, furthermore, that the sun - prominence 
spectrum consists of bright lines; and perhaps something in- 
vening between the sun and the earth—atmosphere, meteoric 
bodies, vapour—operated as a prism to produce refraction (just 
as rain does to produce the rainbow), or as a fine grating to pro¬ 
duce diffraction. I think that the dark colour between the 
bands of light was the same as the general colour of things at 
the time; in other words, not that the bands of light were 
alternated with dark bands, but that they were simply light 
bands on a dark surface. Otherwise, the dark bands might 
suggest the innumerable dark lines of the spectrum, rendered 
visible in some mysterious way by the exceptional circumstances, 
with intervening bands only approximately and relatively light, 
but really of various colours, or in some way divested of colour. 
But then the dark lines of the spectrum, though innumerable, 
are very irregularly disposed; whereas the dark lines which we 
sawj if they were dark lines at all, were very evenly and 
regularly distributed, and alternated invariably with light bands, 
and the light and dark seemed to be exactly of the same breadth. 
My knowledge of the spectrum and its laws is very small, too 
small to permit of my doing more than suggest questions, 
which perhaps may very easily be disposed of. 

“ If these suppositions be unentertainable, was the pheno¬ 
menon atmospheric in origin? Evaporation in the hot sun¬ 
shine can often, as is well known, be seen most distinctly, the 
moisture, as it ascends from the ground, bemg rendered clearly 
visible by its quivering motion to the height of several feet. It 
can also be seen in long and strong streaks through a mass of 
distant clouds in certain conditions of weather. There was a 
rapid change of temperature about the time of totality, but it 
was towards a lower point, not towards a higher, and the lost 
degrees were not recovered till nearly half-past eight o’clock, as 
has been already explained. The quivering motion of evapora¬ 
tion occurs during exceptional heat, when the ground is, through 
recent rains, moist. The circumstances do not seem to be at all 
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parallel, nor, indeed, are the phenomena, for the matter of that; 
for onr bands of light were broad, well-marked, and, I think, 
only slightly quivering, very different from the tiny, tremulous, 
hair-like threads of moisture seen during extensive evaporation. 
If these bands, then, were atmospheric in origin, how were they 
produced ? 

“ I read (Proctor’s, ‘ Sun,’ p. 862) that General Meyer saw, 
from White Top Mountain, in Virginia, during the total eclipse of 
1860, something similar, except that the bands were of various 
colours, and do not seem to have moved. He says: ‘ It was as 
if bands of broad ribbon of every conceivable hue had been 
stretched in parallel lines haK round the universe.’ 

“ If there had been such a thing as a lunar atmosphere, it 
might have been conceivable that the bands were in some way 
owing to the pencil of rays from the sun, just before and after 
totality, passing through that atmosphere on its way to the 
earth. But we are assured that there is no atmosphere worth 
speaking of in the moon ; if one exist at all, it is of exceeding. 
rarity. However, even a very thin, ethereal atmosphere, par¬ 
ticularly if in the places where the rays intersected it, full of 
foreign matter of any kind, liquid, solid, or gaseous, would 
possibly occasion the spectral appearance, of the cause or causes 
of which we are in doubt. 

It has been seriously suggested by some of our members, 
that the bands perhaps represent successive jerks forward, made 
by the moon in its passage across the sun ! Now, we must be 
well aware that there can scarcely be anything of the nature of 
a jerk or leap in the orbital motions of the heavenly bodies, as 
the forces producing those motions are steady, continuous, ever- 
pressing, eternal. Is it possible, however, that we can apply the 
atomic theory to motion, as well as matter? Of course, the 
movement of the heavenly bodies, inconceivably rapid as it is, 
is, at our distance (except in the case of meteors, shooting-stars, 
etc.) imperceptible, unless we look for a difference of position at 
consecutive points of time. But so is the movement of a man 
or a horse at a considerable distance, when going really at a very 
quick pace; as we approach nearer, however, we see that the 
movement which, further off, appeared so easy, even, and regular, 
really consists of a series of jerks forward. Just as, too, in the 
case of a railway train. If we had power of vision quick and 
keen enough to analyse the easy motion along the lines, we 
should see, I imagine, that it consisted of a series of jerks, each 
of which would represent the result of a contest between the 
power of steam and the resistance of friction. Now, apply this 
kind of reasoning to the motion of a celestial body, a star or 
planet, in its orbit. We 'know that, in accordance with the 
p^allelogram of forces, that motion is in the direction of a 
diagonal between two lineSj the one of which represents in length 
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and direction the centrifugal force, the other the centripetal. 
How, however, does the heavenly body comply with these forces, 
or, rather, acquire the direction of their resultant, except by a series 
of steps, so to speak, down or up a ladder— i,e., by alternately 
giving way to one force and then to the other, each movement 
representing an atom of time as well as an atom of space? 
Granted that the atom of motion thus conceived of had real 
existence, the effect in light and shade, considering the magni¬ 
fying effect of the great distance, might he possibly such bands of 
light as those we saw on the morning of the 9th September. 

This, however, you must understand, is only an attempt— 
and a bad one—to put another’s crude suggestion into something 
like philosophical form. My own opinion is that the bands of 
light, in some way, were produced by the coronal rays, perhaps 
aided by something exceptional intervening in the space between 
them and the surface of the earth. But then, the non-appear¬ 
ance of the bands during totality seems a difdculty. I shall 
be very curious to hear what interpretation the astronomers 
in the old world put upon this phenomenon: and, by the way, 
I have not noticed that the observers in Wellington District 
observed it at all, though I can scarcely believe but that they did. 
If it were confined to the Nelson Provincial District, that surely 
would be a strong argument for thinking that the bands were 
simply produced by some local and temporary peculiarity in our 
atmosphere. 

“Just one personal word in conclusion. I make no pretension 
whatever to astronomical knowledge or acumen. Carlyle is 
quoted as having said somewhere: * Why did not somebody teach 
me the constellations, and make me at home in the starry heavens, 
which are always overhead, and which I don’t half know to this 
day ?’ That was my feeling the other morning. With a hand 
trained for telescopic and other instrumental work, and an eye 
trained for the observation of heavenly objects, and a mind 
stored with astronomical principles and facts, the chance we 
have just had of observing and recording wonderful, rare, and 
mysterious phenomena was one which could have been used to 
grand advantage. Such a chance will probably never again fall 
to the lot of any of us.” 

The Bishop of Nelson states in his paper: “I am told by 
those at Collingwood that on the snow-covered hills above the 
Aorere there were broad belts of colour of all shades, and that the 
lighthouse and the Spit looked from Collingwood as if they were 
close at hand, within walking distance.” 

Mr. Atkinson writes: “As the sun was just disappearing, the 
most striking phenomenon I witnessed, looking straight at it, 
was a strongly-marked ^ pulsation ’ in its light; those who were 
looking away from it saw waves, of shadow passing rather rapidly 
along the ground, just after as well as just before totality. This, 
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also, I supposed was from the unsteadiness of the air; hut to 
me it seemed certainly not the least striking part of the great 
spectacle to see the sun flickering, as it were, before it went 
down.” 

Dr. J. Hudson says on this subject: “ About five minutes 
before totality I was standing with my back to the sun, looking 
on the ground in front of me, when I saw fine films floating over 
the surface of the ground. I rubbed my eyes, thinking there 
must be water in them, and looked again ; there were the films 
plainer than before. Soon they began to take more definite 
shape, and appeared as long bands of light and shade, moving 
rapidly across the field of vision from E.S.E, to W.N.W. I 
thought for a moment, were they the shadows of clouds of mist ? 
I looked up, but the whole atmosphere was perfectly clear, 
besides there was no wind ; I held up my hand to feel, and it 
was then what I should call a dead calm. However, there were 
the long lines of light and shadow travelling rapidly in a westerly 
direction, and more and more distinct did they appear until the 
moment of totality, when they completely disappeared, to re¬ 
appear again when totality was over. I cannot say what direc¬ 
tion they travelled in after totality.” 

Mr. A. Coleman, in his “ Observations on the Solar Eclipse,” 
says:— 

The phenomenon which most struck me, and to which I 
believe I paid the most attention, was the peculiar vibratory 
shadows which passed across the earth’s surface during the 
eclipse. Scientific observers have no doubt recorded and fully 
accounted for this striking phenomenon, but never having read 
of such, nor having seen any explanation for them, I venture to 
offer one, winch, however, may neither be original nor correct. 
A curious property of light, discovered by Grimaldi in 1665, 
later on independently by Newton, but more thoroughly inves¬ 
tigated by Fremel, was that termed the inflection or diffraction 
of light. When a divergent ray of light admitted into an 
apartment was just intercepted by an opaque spherical body of 
a suitable size and at a suitable distance, surrounding the 
shadow cast upon a screen were seen concentric rays of coloured 
light, * the fringes ’ of Grimaldi, whilst in the shadow itself 
were to be seen alternate light and dark bands of light. 

In investigating this latter phenomenon, Dr. Young saw 
that they were capable of a satisfactory explanation upon his 
admirable and comprehensive undnlatory theory. To use his 
own words, ^thG fringes within the shadow were produced by the 
interference of the rays bent into the shadow by one side of the 
, body (intercepting) by the rays bent into the shadow by the 
other side.’ 

^ the moon’s disc formed the 

:0^truc%g body^^ causing the light and dark bands in its 
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shadow on the earth’s surface, and their flickering movements 
were due to the moon’s movement altering continuously the 
distance of the undulations from either side of the moon, and 
with them the positions of the shadows.” 

Observing at Tahoraite, Mr. A. McKay, of the Geological 
Department, remarked the flickering of different shades of 
light at the surface of the ground, and on looking up obliquely 
towards the sun, saw most distinctly undulating vibrations in 
the air like those produced by ascending currents. From his 
position he had a favourable opportunity of observing during 
totality the return of the light in the rear of the shadow on the 
Euahine Eanges, 6,000 feet in altitude, and about 6 miles to 
the westward, and he distinctly saw the light advancing as 
banded streamers. 


Note.— The Yen. Archdeacon Stock has called the Editor’s 
attention to the following extract from the London Athenaum, 
August 2nd, 1851, p. 821, which evidently points to a similar 
phenomenon having been observed on the occasion of a previous 
total eclipse 

“ Great Solar Eclipse.—la observing the solar eclipse here 
yesterday, during the intervals that the showery and cloudy 
state of the weather permitted, I noted the following fact, which 
I am not aware has been before observed, and which may be 
interesting as in a great degree explanatory of some of the most 
remarkable phenomena attending total eclipses. The rays pass¬ 
ing close to and over the moon’s body were much agitated. 
This I at first was inclined to ascribe to the vapoury state of 
the atmosphere, but soon noticed that could not have been the 
cause, as the light ffom the sun’s external liinits was calm, and 
gave a most distinct marginal Une, while that portion of the 
sun’s face which was bounded by the convex and dark outline ot 
the satellite and that outline seemed to be dancing together. In 
case of any mistake, I caused two friends successively to examine 
the appearance, and they both reported it to be distinctly such 
as described. The instrument used was a Newtonian reflector, 
of 6 inches diameter, with a magnifying power on of about 180.— 
I am, &c.—P. McPablahe.— Oomrie, Perthshire, July 29,1851.” 
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Art. lx,— The Maintenance of the Sun^s Heat* By Professor 
F. D. Brown. (Abstract of a Lecture.) 

{Bead before the Auckland Institute, 29t7i July, 1885.1 

The maintenance of the sun’s heat; of what possible interest 
is this ? perhaps yon will say. Nevertheless, it is recorded that, 
centuries ago, a man was tending a flock of sheep, when he saw 
a flame in the midst of a hush, and the bush burned with fire 
and was hot consumed.” And this man, although he lived at a 
time and in a country where no spirit of inquiry existed, yet 
thought that this was a matter of the gx’eatest interest, for he 
said, ** i will now turn aside, and see this great sight, why the 
bush is not bnrnt.” Why, then, should we not turn aside for a 
few minutes, and ask ourselves. How is it that that great blazing 
mass, which daily lights and warms us, burns, and is not con¬ 
sumed ? But it may be said that there is hero a pure assumption 
introduced, to lend a fictitious interest to the subject; that there 
is nothing more remarkable in the existence of a vast mass of 
matter at a white heat than at any other temperature, and that 
the extraordinary statement that the sun is not consumed has 
no basis in fact, or, at any rate, cannot be proved. 

The first point, therefore, for us to consider is, whether the 
sun does behave in a manner altogether different from ordinary 
fire, or a ‘white-hot ball; whether he keeps on shining longer and 
more fiercely than a fire of his size could do. The solution of 
tps qhestion is by^ difiScult, though it involves the use 
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of some very large figures. It is evident that we must first find 
out Low much heat the sun loses in an hour, or a week, or 
a year, and then compare this amount with the quantity which 
could be evolved by a hot or burning body as big as the sun. 

We are all of us fully aware that the sun radiates heat, but 
there are probably only a few here who have ever thought about 
the quantity of heat thus radiated, or who have any definite idea 
of the enormous thermal loss which the sun daily undergoes. 

To learn how much heat the sun loses in a given time, we 
must measure the amount of radiation on a given area of the 
earth’s surface. Since the radiation is going on simultaneously 
in all other directions, it is clear that every square mile on the 
surface of a sphere of which the radius is 95,000,000 miles will 
be equally warmed ; we must therefore, to find the total radiation, 
multiply the number we have obtained by the number of square 
miles on the surface of this sphere, that is, by 108,000 million 
million. Many measurements of the solar radiation have been 
made with more or less perfect apparatus. The first, which were 
carried out at the Cape of Good Hope by Herschel, led to the 
conclusion that the solar radiation on a square mile would raise 
47,500,000 lbs. of water from freezing to boiling in an hour. In 
obtaining this result, however, no account was taken of the 
large amount of heat absorbed by the atmosphere, an amount 
which varies with the humidity of the air, and with the obliquity 
of the sun’s rays. Allowing for tliis atmospheric absorption, 
and basing our calculation on the experiments of Violle, which 
are probably the most exact, we find that the solar radiation per 
square mile per hour, just outside the earth’s atmosphere, would 
raise 85,500,000 lbs. of water from freezing to boiling. Multi¬ 
plying this number by 108,000 million million, we obtain an 
expression for the total hourly solar radiation which is, accord¬ 
ing to Tyndall, sufficient to boil 700,000 millions of cubic miles 
of ice-cold water per hour. If, now, we consider how this loss 
would affect the temperatilre of a hot body of the mass of 
the sun which received no heat from any source, we find that it 
would result in a fall of the sun’s temperature of at least 2° 0. 
annually, or 10,000° in 5,000 years ; yet all the evidence accu¬ 
mulated by geologists goes to show that in bygone ages the sun’s 
rays were no hotter than they now* are. If, on the other hand, 
we suppose that the sun is a vast burning mass, we find that if 
it were made of solid coal, and were burning at a rate sufficient 
to yield this enormous supply of heat, it would be all consumed 
in 6,000 years. As no apparent diminution of the solar radiation 
has taken place for thousands of years, I was justified in com¬ 
paring the sun to the bush in the desert, which burnt, yet was 
not consumed. 

Two well-known hypotheses have been set up to account for 
the maintenance of the sun’s heat; the one ascribes it to a great 
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shower of meteorites, the other to the gradual contraction of 
the sun’s mass. To appreciate the meteoric theory we must 
remember that whenever the motion of a body is destroyed, and 
no other motion set up in its place, heat is evolved ; thus, when 
I bring this hammer on this piece of lead its motion is stopped, 
and the lead thereby becomes hot. with thermopile.) 

The heat thus generated is proportional to the mass of the 
moving body and the square of its velocity, and is so great that 
if the earth fell into the sun, the heat generated would be equal 
to that obtained from the combustion of 5,600 worlds of solid 
carbon. There is, therefore, nothing improbable about this 
meteoric theory, and its supporters go so far as to point to the 
zodiacal light as material evidence of it, saying that this light 
is emitted by a vast meteoric cloud. The adequacy of this 
theory, as regards the possible supply of heat, is well brought 
out in the following table, which is due to Sir W. Thomson:— 


Mercury . 

Years. Days. 
.. 6 219 

Venus .. .. 

83 326 

Earth . 

96 19 

Mars . 

12 259 

Jupiter . 

.. 32,264 0 

Saturn 

.. 9,662 0 

.. 1,610 0 

Uranus . 

Neptune .. .. 

.. 1,890 0 

Total .. 

.. 46,604 103 


It is, however, very doubtful whether there is any such 
supply of meteoric matter as is required by this hypothesis. 
The earth encounters but little, and there is no valid reason to 
suppose that the zodiacal light results from meteoric matter. 

The second hypothesis, which is due to Helmholtz, refers 
the sun’s heat to the simple contraction of its mass; and, in 
order to show the suflSciency of this theory, it has been calcu¬ 
lated that the contraction of the sun from a nebula the size of 
the orbit , of Neptune to its present bulk would yield a sufficient 
heat to maintain the present rate of radiation for 120,000,000 
years, while a contraction of the sun’s diameter of about 800 
feet per annum would make up the yearly loss. The . chief 
obstacle to the acceptance of this explanation of the origin of 
the sun’s heat is the fact that the heat due to contraction would 
be set free throughout the sun’s mass, and that it is almost 
impossible to imagine it reaching the surface in time to prevent 
the sun’s surface from becoming cold. 

Either of the two hypotheses which I have briefly put before 
you account fairly well for the fact that, in the period of a few 
thousand years during which some sort of written record has 
been kept, no dhmnution of the sun’s heat has been observed; 
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but both of them place a limit to the solar life. In the case of 
the meteoric theory, it cannot be supposed that the supply of 
meteors is inexhaustible; we must look forward to the time 
when every stone wandering in the planetary spaces shall have 
fallen into the sun, and when, therefore, the supply of heat 
shall cease, a time to be followed at no great distance by the 
dying away of the solar light. Since a mass of matter cannot 
go on contracting for ever, it is evident that the shrinkage 
theory, like the meteoric, cannot invest the sun with the attri¬ 
bute of permanence. In this respect they both fail to commend 
themselves to the mind, as has been said by Sir W. Siemens : 
“If either of these hypotheses could be proved, we should only 
have the satisfaction of knowing that the solar waste of energy 
by dissipation into space was not dependent entirely upon loss 
of its sensible heat, but that its existence as a luminary would 
be prolonged by calling into requisition a limited, though may 
be large, store of energy in the form of separated matter. The 
true solution of the problem will be furnished by a theory, 
according to which the radiant energy which is now supposed 
to be dissipated into space and irrecoverably lost to our solar 
system, could be arrested and brought back in another form to 
the sun itself, there to continue the work of solar radiation.’^ 

In accordance with this idea. Sir W. Siemens propounded a 
theory regarding the conservation of the sun’s heat, which I will 
endeavour to explain to you. In order to understand this theory 
we must suppose that the planetary system is immersed in a 
rarified atmosphere, consisting mainly of hydrogen, marsh gas, 
carbonic oxide, water vapour, etc.; that this is no unreasonable 
assumption is made clear to us by the fact that it has been 
proved by Maxwell, Clausius, and Thomson that it is impossible 
to assign a limit to a gaseous atmosphere in space. The nature 
of this interplanetary atmosphere is, moreover, made known to 
us by the meteorolites which frequently find their way to the 
earth; these meteorolites contain gases hidden in their pores, 
which, being other than oxygen or nitrogen, must, one would 
think, have been derived from the interplanetary spaces. Those 
gases are those just enumerated. Further proof, if any be 
needed, of the existence of gaseous matter in interstellar space, 
is furnished by spectrum analysis, which tells us that the nucleus 
of a comet contains carbon, hydrogen, nitrogen, and probably 
oxygen. ^ 

Having arrived at a conception of an interplanetary atmo¬ 
sphere, we have next to think of the action of the sun upon it. 
Let us first investigate the action of any revolving body upon 
the gaseous medium in which it is placed. {Ecap.^ wheel and 
candles.) 

We thus see that the sun must act like a great fan, projecting 
the gases from its equator, and drawing them in at its poles. 



898 


Transactions^ — Astronomy . 


Let us think of the stream of hydrogen, oxygen, marsh gas, etc., 
arriving near the sun at its poles ; the rise of temperature will 
evidently bring about combustion, with its accompanying great 
development of heat. The result of the combustion, the atpeous 
vapour and the carbon dioxide, will flow to the solar equator, 
and be projected into space. Thus it would appear that the 
constitution of the interplanetary atmosphere would be gradually 
altered; but Sir W. Siemens here steps in with the suggestion that 
the solar radiation would bring back the combined materials to 
their original condition of separation, thus enabling them again 
to flow towards the sun, and by their second combustion supply 
the central power with further energy. It remains to show how 
this could take place. 

There is no fact better known to students of chemistry than 
the decomposition of substances by heat. Nearly all organic 
substances and many metaUic salts are resolved into simple 
compounds by exposure to heat, while such stable bodies as the 
metallic oxides, and even water itself, are broken up at a high 
temperature. The explanation of this very general phenomenon 
is as follows:—The substances are made up of particles, which 
are all exactly alike, and all complex, being themselves formed 
by an aggregation of atoms. These atoms, within the particle or 
molecule, are subject to definite periodical motions or vibrations, 
which increase in amplitude with the temperature. It is there¬ 
fore evident that, as the motions of the atoms within the mole¬ 
cule gradually increase in violence, the time must arrive when 
the cohesive forces which hold them together must be overcome, 
and the atoms flying off in different directions will either remain 
at large, or will come into contact with others derived from other 
particles, forming, in the majority of cases, simpler aggregations. 
The deslOTction of the particles is, in fact, not unlike that of a 
fly-wheel which is rotated more and more rapidly, until at length 
the centrifugal force overcomes the cohesion of the iron, and the 
wheel flies to pieces. 

Now, it has been shown by Tyndall and others, that vapour 
of water and other gaseous compounds possess a remarkable 
power of absorbing the vibrations of radiant heat, the violence 
of the atomic vibrations becoming thereby greatly augmented. 
Nevertheless, under ordinary circumstances, no decomposition 
is apparent. At low pressures, however, the decomposition is 
greatly increased, and it is reasonable to suppose, that, at the 
extremely low pressure which reigns in the interplanetary 
spaces, the destruction of the molecules would be consider¬ 
able. 

Here, then, we have an hypothesis which explains how the 
solar raiant energy is not lost, but gathered up by the particles 
0f matter distributed in space, to be poured again into the sun 
by the great gaseous current which circulates among the planets. 
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Let me, in conclusion, sum up the main conditions of this 
hypothesis 

(1.) That aqueous vapour and carbon compounds are 
present in stellar or interplanetary space. 

(2.) That these gaseous compounds are capable of being 
dissociated by radiant solar energy while in a state 
of extreme attenuation. 

(3.) That these dissociated vapours are returned to the 
sun, and exchanged for recombined vapours by the 
cenfeifugal action of the sun. 

As Sir W. Siemens has remarked: “If these conditions could 
be substantiated, we should gain the satisfaction that our solar 
system would no longer impress us with the idea of prodigious 
waste through dissipation of energy into space, but rather that 
of well-ordered, self-sustaining action, capable of perpetuating 
solar radiation to the remotest future.” 
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Abt. LXL —On a New Mineral (Awaruite) from Bam Bay. 

By W. Skey, 

{Bead before the Wellington Philosophical Society ^ 2lst October^ 1886.] 

On the 28th of September two samples, marked Nos. 1 and 2, were 
transmitted to the laboratory through the Secretary for Mines, 
as having been obtained by some alluvial miners working near 
Jackson’s Bay, and given by them to the Warden. No. 1 of 
these parcels, supposed by the contributors to be impure platina, 
was found not to contain any platina, and to consist entirely 
of a pure alloy of nickel, iron, and cobalt, in the form of small 
nuggetty and water-worn grains or scales, perfectly malleable, 
of a hardness of about 6* and sp. gr. 8*1. Some of these grains 
have a little lustre, but most of them are dull, owing to a coating 
of reddish or greenish red oxides. These grains do not reduce 
copper from its cupreous sulphate, acidulated with muriatic acid. 
The following is its composition :— 


Nickel . 

.. 67*63 

Cobalt . 

•70 

Iron . 

.. 31-02 

Sulphur. 

•22 

*Silica . 

•43 

Total .. 

.. 100-00 


Its formula is 2 N + Pe. It is remarkable for the high pro 
portion of nickel therein. The richest natural alloy of nioke 
of which I can find any notice is OktibeMte^ from the United 
States of America ; it is Ni + Pe, according to which formula 
there is 51*22 per cent, of nickel present. This alloy (Okti- 
behite) is of terrestrial origin. Meteoric iron does not often go 
more than 10 per cent., with a maximum of 20 per cent.; it 
generally contains carbon. 

The New Zealand alloy is undoubtedly of terrestrial origin, 
and should be found in some basic rock in the vicinity of Barn 
Bay. The even size of the grains, and their number, together 
with their richness-in nickel and apparent uniformity of com¬ 
position, support the “ terrestriar* theory. The inability of 

* This has all been set free from combination with one or other of 
these metals. 

26 
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this alloy to reduce copper from its acid solution of cupric 
sulphate, is very singular, as both iron and nickel rapidly effect 
a reduction, separately. This fact shows that the two metals 
are (in the alloy) combined with each other, and it shows, 
besides, the unreliability of the copper test for demonstrating 
the absence of iron alloys from our rock masses, this test being 
as yet the only one in use for this purpose. Possibly there is 
a connection, and a close one, between this alloy and the 
nickeliferous pyrrhotine of the West Coast, which I identified in 
1878. 

Nickel some time ago was quoted at 12s. the pound; it is 
supplanting silver (as nickel-silver) for many purposes, such as 
for harness, 

The mixed sand, or wash No. 2, accompanying the alloy, 
also contained a similar substance, but in smaller grains, while, 
besides gold—^which has escaped the rough appliances of the 
miners—^it contains two kinds of platina, one markedly ferri¬ 
ferous, the other nearly pure. It besides contains tin ore 
(oassiterite) in quantity, a fact which it appears the contributors 
aid not suspect. This is a new locality for tin ore, and a great 
deal further south than are any of our other deposits of this 
ore. The following is the proportional composition of this 
sand:— 


Nickeliferous alloy .. .. .. 24*77 

Tin ore .. .. , , .. 32*14 

Magnetite.19*68 

Various .. .. .23*41 


100*00 


Art LXII ,—On Platinum Crystals in the Ironsands of Orepuki 
OoUJield, By W. S. Hamilton. 

[Itead before the Southland Institute^ 2Wi January^ 1886.] 

I HAVE obtained several crystals of platinum from this source, 
which, though minute, are tolerably perfect, one of the largest 
of which is figured. It is a square flat tablet, 
very perfect on throe sides, but irregular on 
the fourth, with one corner deformed* The 
entablature is very distinct on the face pre¬ 
sented, but not on the obverse. There are 
markings on the surface, as if thin squares and 
parallelograms of metal had been beaten into 
it, giving it somewhat the appearance of a 
brick floor, and suggesting a compound crystal bmlt up of smaller 
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ones. These crystals ooenr in the grains of sand. Their occur¬ 
rence is, however, somewhat rare. The common form in which 
the platinum occurs is round or oval thin plates, or leaves. But 
the fact that crystals do occur is important, as proving that the 
iron-sand is their true matrix. Eoughly crystalline platinum also 
occurs, sometimes with gold crystallised on it, as well as iridium, 
iron, and native copper. The iron-sand in question is not the 
ordinary titanic iron-sand of our beaches. It is non-magnetio, or 
but slightly so, heavier, and lumpier. Lumps of comparatively 
large size often occur in it, which are iron pyrites derived from 
wood, and still retaining the original mineral elements of timber, 
and often some carbon. This is proved from the fact that twigs 
and small branches are often found along with the sand, com¬ 
pletely changed into pyrites, though still retaining the grain, the 
bark, and all the characteristics of timber. Specimens of the'se 
undeniable branches occur where the wood structure is perfect in 
some parts, while in other parts it is broken up into masses 
resembling duck-shot, partially fused together. This, I appre¬ 
hend, gives us the key to the origin of the sand, which seems to 
be nothing else but the pyritized debris of ancient vegetation 
subjected to special conditions, which we may yet come to 
understand. 

Just as wood is often silicified into stone in large quan¬ 
tities, or carbonized into coal, so it would apppear that it 
may be metallized into the iron-sand of our goldfields, auri¬ 
ferous, cupiferous, or platiniferous, from either some obscure 
conditions of process or inherent quality of the original sub¬ 
stance. These pyritized twigs are curiously shrunken to a far 
smaller size than their original, some of them being reduced to 
the thinness of needles, whilst still showing wood structure. 
The iron-sand of many of our goldfields seems to be derived 
from the breaking down of this pyritized wood by mechanical 
and chemical means, such as water-wearing and rusting. The 
sulphur of the pryites is gradually replaced by oxygen to form 
the mag7ieUc oxide, probably determined by the conditions of 
deposit, temperature, etc. In this way, the magnetic iron-sand 
of our beaches would be the ultimate product of timber, after 
being first reduced to wood pyrites, and then broken down by 
oxidation and the action of mechanical agents, and finally 
changed into the magnetic oxide, the other metals crystallizingout. 

This change can actually be effected experimentally by the 
artificial oxidation of the non-magiietic lumps of wood pyrites, 
mtli the production of magnetite in all respects similar to the 
titaniferous iron-sand of our shores. Either sulphuric or nitric 
acid will effect this by long continued action. The grains of 
sand do not dissolve, but become semiplastic, lose their sulphur, 
and recrystallize into highly magnetic angtilar grains of the 
ordinary magnetic iron-sand* 
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The renewal of the gold in our beaoh workings seems to be 
an example of this slow change of the iron-sand derived 
from wood pyrites. Miners observe the same renewal of 
gold in the washings of the OrepuH Goldfield. They save 
the heavy iron-sand for that purpose, and after a few months, 
re-amalgamate with good results. This can be repeated ever 
so often, gold and platinum being continually set free by the 
chemical changes induced. The fact, as proved in this paper, 
that both occur crystallized in the sand, affords grounds for 
supposing that they are really developed or crystallized out of 
more complex combinations. 
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Seventeenth Annuai Eepobt. 

MEETmas of the Board were held on the following dates: 80th 
September, 1884; 3rd February, and 18th May, 1886. 

The members of the Board who retired in conformity with 
clause 6 of the Act were: The Hon. Mr. Waterhouse, Mr. 
Travers, and Mr Mason, and these gentlemen were reappointed 
as Governors of the Institute by His Excellency. 

The members elected to the Board for the current year by 
the incorporated societies are: Dr. BuUer, Mr. JamesMcKerrow, 
and Mr. W. M. Maskell. 

The following additions were made to the honorary members 
of the Institute: Professor Asa Gray, Eichard Bowdler Sharp, 
M.A., P.L.S., and E. A. Wallace, F.L.S. 

The members now on the roll of the Institute are:— 


Honorary members. ... 80 

Ordinary members— 

Auckland Institute .804 

Hawke’s Bay Philosophical Institute ... 121 
Wellington Philosophical Society ... 250 

Westland Institute .110 

Philosophical Institute, Canterbury ... 149 

Otago Institute .161 

Southland Institute . ... 70 

Nelson Philosophical Society. 100 


Total . ... 1,296 

The volumes of Transactions now in stock are: Vol, I. 
(second edition), 896; Vol. V., 44; Vol. VI., 48; Vol. VH., 
140; Vol. IX., 145; Vol. X., 176; Vol. XI., 55; Vol. XH., 62 j 
Vol. XHL, 68; Vol. XIV., 86; Vol. XV., 198; Vol. XVI., 280; 
Vol. XVn., not yet fully distributed. 

The printing of Vol. XVII. was commenced in February, and 
completed and issued early in May. It contains fi%-five 
articles, and also addresses and abstracts of articles which are 
included in the Proceedings and Appendix. There are 536 
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pages and twenty plates. The following is a comparison of the 
contents of the volume with that for the previous year:— 



1886. 

1884. 

Miscellaneous 

Pages. 

Pages. 

. 80 

... 72 

Zoology. 

. 212 

... 824 

Botany . 

. 94 

... 118 

Chemistry 

. — 

4 

Geology. 

. 60 

... 18 

Proceedings 

. 86 

... 46 

Appendix... 

. 66 

... 62 


636 

689 


The Honorary Treasurer’s statement of accounts is appended. 
There is still a small amount due on account of the last volume, 
but, on the other hand, there is a balance to the credit of the 
Institute in the hands of the London Agent. 

Approved by the Board. James BDeotob, 

Wm. F. Drummond Jbrvois, Manager. 

Chairman. 

18th August, 1885. 


New Zealand Institute Account, 1884-85. 


BfBOEIPTS. 

Expbnwtube. 

s. d. 

Parliamentary vote lor 

188«6 .. .. 500 0 0 

Contribution from Wel¬ 
lington Piulosophical 

Society, one-sixth an¬ 
nual revenue .. .. 24 8 0 

Contribution from so¬ 
cieties in aid of print¬ 
ing Vol. KVn. under 
clause d of Begulations 1 

of Institute .. .. 79 6 0 

Sale of volumes.. 6 6 0 

£. 9, d. 

Balance due for printing 

Vol. XVI. ..... 74 11 6 

Printing Vol, XVII. (on 
account) .. .. 526 18 7 

Miscellaneous items, in¬ 
cluding binding, <fco,.. 8 4 0 

£m 14 0 

£609 14 0 




Arthub Stock, 

X8th August, 1886. Honorary Treasurer. 
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WELLINGTON PHILOSOPHICAL SOCIETY. 


First Meeting. %ith Jwm^ 188S. 

Dr. Hector in the chair. 

Neijo Members. —Mr. A. Pnrdie, B.A., and Mr. W. M, Maskell, 

F.M.S. 

Papers. —1. On a remarkable variety of the New Zealand 
Pigeon, Carpophaga mm-zealandim^'" by T. W. Eirk. {Trans¬ 
actions, p. 129.) 

2. “Abnormal colouring in Platycercus auriceps,'' by T. W. 
Kirk. {TransacHons, p. 129.) 

8. “New Paper Nautilus, Argonauta bulleri,'' by T. W. Kirk. 
{Transactions, p. 188.) 

Specimem Exhibited (1) Aricimt Maori Ute^ made of raupo, and ex¬ 
hibited by Sir George Grey. (2) Five specimens of Helix hochstetteri, 
presented by Hon. Captain BaiUie, whose property near Picton is almost 
the only place where that shell is now obtained. (3) Specimen of auriferous 
Pinolite, a magnesian rock combined with dolomite, presented by G. S. H. 
Cox, F.G.S. New South Wales. 4) A bonita, a ve^ rare fish in New Zealand, 
which had been purchased at a fismnonger’s shop in Wellington. Dr. Hector 
took occasion to refer to the reported fiiding of a turtle in Foveaux Straits, 
and reminded the meeting that a few years ago a turtle came ashore at 
Island Bay, together with a number of strange fish belonging to the coast 
of ‘ New South Wales, and a mass of kelp. ,(5) An interesting book, 
entitled “ Cooke’s Yoyages in the years 1708-11,” presented by Mr. Justice 
Gillies, of Auckland. The book contains numerous plates of birds, beasts, 
and fishes found in these seas; and New Zealand is marked on the chart as a 
nebulous patch. (6) Facsimiles of ancient classics, an Epinal Glossary of 
Latin and Old English. (7) Geological specimens from the collection of 
Mr. McKay, made during his recent survey of the Kaikoura mountains. 
Dr. Hector spoke for some time on the geology of that district, and testified 
to the valuable nature of the work being done by Mr. McKay, (8) Portrait 
in oil of Manihera, recently presented to the Government by the relatives 
of the deceased, and which had been forwarded to the Museum. 

Mr. T. W. Lewis, Under-Secretary for Native Afiairs, was present, and 
gave a short account of Manihera’s career, stating that he had been a friend 
to the settlers from the very early days, and a loyal servant to the Crown. 

Manihera’s brother (Hoane Kangitakaiwaho), his son (Kobert Hector 
Manihera), and his nephew (John Alfred Jury) were present at the meeting, 
and the latter, who spoke English with an excellent accent, related some 
episodes from Manihera’s life. He stated that Manihera and Wi Kingi 
opened the land in the Wairarapa to, the severs j and when TeHapuku tried 
to oppose Sir Donald McLean in Hawke’s Bay, by refusing to permit the 
land to be sold, Manihera went up and got Te Hapuku to agree to it "When 
the Hauhau fanaticism and the King movement spread to the Wairarapa, 
Manihera used his infiuence to pacify the Natives with success. 



The Hon. Mr. W, B. D. Mantell, said he had held Manihera in 

very high esteem, hut suggested that the portrait would find a more fitting 
place in the corridor of House of Assembly. 

Dr. Hector differed from this opinion, remarking that, in its present 
place, the general public would have the benefit of being able to see it. 

Before concluding the meeting, Dr. Hector stated that Mr. John 
Buchanan, B.Ii.S., who had been connected with the Geological Survey for 
over 20 years as a botanist, draughtsman, and explorer, was about to leave 
the Government service, to retire on a well-oarned pension; and ho ex¬ 
pressed, in feeling terms, how much the Society would lose in Mr. Buchanan* 
He referred at length to the valuable servieos rendered to the Society during 
the past 18 years by that gentleman, by his execution of the illustrations and 
diagrams, as well as by his numerous papers. 

Dr. Hector then referred to his personal ac(iuaintance with Mr. 
Buchanan, and related how, when he left for New Zealand in 1861, Sir 
Joseph Hooker gave him the name of John Buchanan, as that of a rexnark- 
able botanist, stating that if his services were secured in connection with 
ilie Geological Survey, a great benefit would be rendered to science. 

A few months after landing, the speaker made his acquaintance, and 
they had been together ever since. They had undergone many hardships 
together, having on one occasion spent five or six months in the dingy cabin 
of a little schooner, when exploring the West Coast Sounds, with rain falling 
steadily for six weeks at a time. He spoke of Mr. Buchanan’s ability at 
designing diagrams and maps, and exploring, or any work requiring the 
finest artistic touch or taste, in very high terms. At the close of his remarks, 
the Chairman, on behalf of the Society, handed to Mr. Buchanan an 
illuminated diploma of life membership, signed by the President, Vice- 
Presidents, and Council of the Philosophical Society, as a small token of 
the esteem in which his services were held. The diploma was handsomely 
illuminated by Messrs. Book and Cousins. The diploma was accompanied 
by a present of several valuable books, chosen by the Council. The meeting 
signified its approval of the gift by hearty acclamation. Mr. Buchanan was 
quite taken by surprise, and was, in consequence, too much moved to reply 
at any length. 


29th July, 1885. 

Dr. Grabham, Vice-President, in the chair. 

New Members.-^^Mj:* W. D. Vaux, and Mr. John Davies. 

Pa^er, — On the Improvement in Vegetable Pood in 
Western Europe since Neolithic Times,*' by W. T. L. Travers, 
P.L.S* ’ (Transactor p. 80.) 

Mr. A. de B. Brandon read a paper entitled Suggestions,'* 
"With a view to secure uniformity in expression in papers pub¬ 
lished in the Transactions,** especially in relation to minute 
measurements; and the meeting generally agreed that such a 
course -would be of advantage. 


1885. 

Mr. W. T. L. Travers, in the chair. 

On the Maori in Asia,** by Mr. E. Tregear. (Trans- 

octos, p. 8t) 
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28ri SeptemheTf 1885, 

Dr. Newman, President, in the chair. 

New Member. —Eev. E. Durant Cecil. 

Papers* —1. On a New Seismograph, or Earthquake Ee- 

corder,” by Mr. F, Bull. {Transactions^ p. 69.) 

In concluding his paper, the author said he hoped the instrument 
would recommend itsell to the Meteorological Department for issue to 
observers. 

Dr. Hector agreed that the instrument was a very useful one, but he 
hardly thought it combined all that was required for very accurate results, 
and that Professor Milne had lately invented an instrument which seemed 
to combine all requirements. 

2. “ On the Life History of a Moth, Epyaxa rosearia," by 
Mr. A. Purdie, M.A. {Traiisactions^ p. 208.) 

3. “ On a New Vegetable-eating Pill-millipede,'' alhed to the 
Spider and the Crustacea, which he proposed to call Zephronia 
nov<B-zealandi(B, by Mr. T. W. Kirk. {Transactions, p. 139.) 

4. “ On the Eclipse of 9th September, 1885. {Transactions, 

p. 875.) _ 


2l5t October, 1885. 

Dr. Newman, President, in the chair. 

Papers* —1. “ On the Maori Language, with Eemarks on 
English Spelling,” by Mr. J. C. Crawford. {Transactions, p. 46.) 

The Hon. Mr. Mantell agreed with the author in regard to the spelling 
and bad pronouncing of the Maori language by the Hnglish. 

2. “On the Age of the Napier Limestone,” by Mr. A, 
McKay. {Tramactions, p. 867.) 

3. “ On a New Mineral, Awaruite," by Mr. W. Skey, Colo¬ 
nial Analyst. {Transactions, p. 401.) 

4. A large trout, caught by Major Eccles in the Silverstream, 
was exhibited, and Dr. Hector, after examination, considered it 
was not a Californian salmon, but the same form of trout which 
is common in Otago, Canterbury, and Nelson, and that it is 
probably the progeny of the variety known as “ Thames 
brown trout,” which were first introduced into Tasmania, and 
thence distributed to New Zealand. The fish caught in the 
Silverstream was a female, with the roe just commencing to 
develope, and its stomach contained food of fresh-water origin. 
At first sight it appeared to be very similar to the Californian 
salmon. 


25^/i November, 1885. 

Mr. Govett, Vice-President, in the chair. 

New Member. —^Mr. G. V, Hudson. 

It was announced that the Council had nominated Dr. Hutchinson to 
vote in the election of G-overnors of the New Zealand Institute, and this was 
confirmed by the meeting. 
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Papm, —1, On the Coniferous Plants in the Botanic Gar¬ 

dens at Wellington,” by J. Buchanan, F.L.S. 

Dr. Hector, who read this paper, said that it was a most valuable con¬ 
tribution, containing a complete list of trees grown in the gardens, with 
remarks on the habits of the trees and the influence of the climate on them, 
also remarks as to the attack of blight on these pines. The author pointed 
out the advisability of growing more trees of the gum family. This was the 
last work of Mr. Buchanan, and would bo most useful in future planting in 
this colony. 

Mr. Kirk agmed with what Dr. Hector said. Ho thought this good 
work should be continued, and that apooimens of these introduced plants 
should be placed in the museums. He hardly thought the gums would 
prove a good substitute for the pines. Mr. Kirk gave some interesting 
information respecting the growth of gum trees in other countries. 

Mr. Maxwell remarked that the blue gum timber cut in New Zealand 
shrunk to a great extent, he supposed owing to want of age. 

Mr. Tregear said that this question of the quality of these timbers 
could only be settled after having been locally studied. 

2. On the Habits of the South Island Weka, or Woodhen,” 
by Mr. Smith, of Oamaru. Communicated by Dr. Buller. 
(Transactionsf p. 181.) 

Before proceeding with the paper, Dr. Buller gave a moat interesting 
account of these birds, and exhibited specimens of the dilforont species. 

Exhibits (1) Oast of a male trout, caught beyond the Hutt Bridge 
by Mr. Pearcy. It weighed 121bs., and was similar to the one exhibited 
at a previous meeting. (2) Photograph of the plant Fourcroya loiitjcsva, 
now flowering in the Botanic Gardens, taken by Mr. Davis, (fl) Books 
from the Bounty Islands and Antipodes Islands, collected by Captain Grey 
of the Stella ; and a collection from Campbell Island, presented by Captain 
Greig of the JfCekem. (4) An old map of New Zealand (1846), presented to 
the Museum by Mr. Evans. 


Annual Mebtino-, 1885-86. 

Abstjuot of Beport. 

During the year seven general meetings of the Society were held, at 
which twenty-five papers or short notices had been read. 

Nine new members have been added to the roll, making a total of 270 
members. A Microscopic Section of the Society has been formed* and a 
statement by the Chairman of the section is attached to this report, 
Fortnightly meetings of the section are held in this room, and members who 
wish to join can do so by applying to Mr. Maskell, the Chairman, 

Xtfcw,—A catalogue has been compiled by the librarian, in which ate 
included all the publications belonging to the Society, with those of the Ne\Y 
Zealand Institute, the former being identified by a stamp upon each work. 
The total number of volumes belonging to the Society now in the library is 
upwards of 1,800. The works added to the various sections in the library 
during the year are: donations, 10 vols., and 66 purchased. There are still 
a large number of new works already ordered, but not yet received ; and 
besides this, the members have the advantage of using the large donations 
whipB are added yearly to the Institute Library, Eighteen of the best 
scientific journals, British and Amerioan, are received regularly. 

The balance-sheet appended shows the receipts to have been £822 Is. 8d„ 
inolufBng the balance brought forward from the previous year (£196 Os, 8d) j 
■the expenditure, £176 6s, 4d, ? and the balance now in hand, £146 16s. 4d. 
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Report of the Microscopic Section of the Wellington Philosophical 

Society. 

The section has held numerous meetings during the year. Having 
decided that the definite work of the section should be the investigation of 
the fresh-water Infusoria of the Wellington District, the members have 
devoted themselves exclusively to this work, the result of which is shown in 
the paper submitted with this report, containing a catalogue of 44 genera, 
containing 43 species believed to be identical with those of other countries, 
and 7 species which the section, after full oosideration, believe to be new to 
science. 

Having ascertained that the genus Vorticella had already been studied 
by Mr. T. W. Kirk, and that he had in preparation a paper on that alone, 
the members of the section decided to omit all study of the genus, and the 
Vorticella of Wellington are given in a separate paper by Mr. Kirk, read 
before a meeting of the section, and also submitted with this report. 

The section ventures to hope that the Society will afford greater assist¬ 
ance to microscopical investigation, by the purchase of works of reference 
necessary for the study of particular subjects, such as Kent’s “ Infusoria,” 
Schmidt’s “Atlas of the Diatomaceas,” Ealfs’ “Desmidiffi,” Eabenhorst’s 
“ Algos,” and many others that could be named. 

In view of the importance of microscopic study in a new country like 
this, the section would beg to suggest that the Council should make such 
additions to the library. 

W. M. MASKEnn, Chairman of Section. 

Papers. ~ 1 . “ On the Metamorphosis of a species of Caddis 
Fly {Phrygamda)/' by Q. V. Hudson. {Transactions, p. 218.) 

2. ‘*On an Edible Fungus {Gyttaria purdiei),'' by John 
Buchanan, F.L.S. {Transactions, p. 317.) 

8. ** On VortkellcB,'' by T, W. Eirk. {Transactions, p. 215.) 

4. “ Journey to Murimotu and Ascent of Ruapehu,’* by J. 
Park. 

5. Additional Contributions to the Flora of Nelson,” by 
T. Eirk, F*L.S. {Transactio?is, p. 818.) 

6. On a new Variety of Desmid (genus Triploceras, Bailey),” 
by W. Mt Maskell, F.E.M.S. {Transactions, p. 825.) 

Election oe Office-Bearers for 1886 :— Presidmt~J)r. 
Hector, O.M.G., F.E,S.; Yke-preddents —^Dr. Hutchinson, W. 
T. L. Travers, F,L.S.; Cowwcii—Martin Chapman, Hon. G. E. 
Johnson, W. M. Maskell, P.M.S.; A. de B. Brandon, jun., 
Charles Hulke, F.O.S., Dr. Newman, E. H. Govett; Secretary 
and Treasurer-^’R. B. Gore; Auditor^'W. TSi. Vaux. 



AUCKLAND INSTITUTE. 


Ferst MuETiNa. 1st June, 1885. 

J. A. Pond, President, in the chair. 

New M 0 inher$. —Mrs. E, Craig, S. Eastham, 0. Hudson, J. 
iCenderdine, J. S. Eutherford, W. Tait. 

1, The President delivered the anniversary address. 

Absteact. 

It is a pleasing duty, in opening this session, to say that, from a monetary 
point of view, we are in a position of comfort, if not affluence, by the sub¬ 
stantial legacy of the late Mr. E. Costley, and the endowment of land by 
the New Zealand Government. The effect of these gifts will be felt in the 
future by the increased usefulness of this Institute to aid in the advance of 
science and natural history, and thus directly to assist in the development 
of the resources of our colony, and also in conserving that portion of our 
fauna, as far as possible, which seems doomed to extinction by the advance 
of new and probably more fitted forms of life. 

After reviewing the progress of the colony during the last fifteen years, 
he proceeded to discuss the sources of natural wealth in the colony, under 
the divisions of Agriculture, Mining, Manufactures. With reference to them 
he made the following important remarks:— 

With the enrichment of the food supplies of the sheep, and the intro¬ 
duction of imported grasses in the place of some at least of the native ones, 
it will be possible to stih further improve the staple, largely increase the 
carrying capacity of the land, and consequently our producing power. 

Now, cheinistry has taught us that the soil does not contain an endless 
store of fertilisers in a soluble form favourable for plant food, and so 
capable of yielding the amount of nutrition demanded by an unlimited 
number of stock; and it must not be forgotten that, in the export of our 
millions sterling annually, we are also drawing largely upon the stores of 
valuable material which a long course of years has made available for us in 
the natural decomposition of the soils. 

Let us see, then, what science teaches us in reference to our losses by 
these exports, of which we are so justly proud. 

In the year 188$ our statistics tell us that our export of wool amounted 
to 28,12$ tons, while chemistry informs us that this immense mass of wealth 
carried away with it also—• 

Potash to the amount of 1,2X6 tons, 

Nitrogen, equal to ammonia, to the amount of 4,734 tons. 

Here we have a loss not generally considered. Possibly the nitrogen of 
the air may gradually replace that which has been carried away, but the 
potash is actually a factor of our v^ealth gone from us. 

In respect to the export of grain for that year, we find that the weight 
of wheat exported amounted to 131,260 tons, and the weight of valuable 
fertilisers lost with it are in the following proportions:— 

Nitrogen, equal to ammonia .. ,, 3,270 tons. 

Phosphoric acid *, .. 1,127 „ 

Potash .. ,, 704 ,, 
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it will be interesting to see the intrinsic value of these fertilisers. The 
weight of nitrogen as ammonia from both the wool and wheat is 8,000 tons, 
and this, calculated at a basis of £15 per ton for sulphate of ammonia, is 
equal to about £400,000. 

The weight of potash from both the wool and wheat is 1,920 tons, 
which, calculated at the English market rate, comes to £57,600. 

The phosphoric acid in the wheat is equal to 5,000 tons of bones, 
which, at £7 per ton, brings the value to £35,000. 

These results, it must be remembered, are for one year. 

It was this consideration which led me to urge that care should be 
shown in attending to the plant food, while considering the pastures of the 

In,the near future we shall be more forcibly* brought to face these 
losses, as undoubtedly we shall export large quantities of meat, some pre¬ 
served and some fresh. In the former case the loss will be large, but in the 
latter it will be much greater; as in the former we shall, at all events, 
retain the bone to be returned to the land, but in the latter case it wiU he 
nearly all loss. Unfortunately, the agriculturist has but little of the effete 
matter returned to his soil from the actual material withdrawn. The utili¬ 
sation of the waste matter of our towns is st^ an unsolved problem, and he 
who can bring this to a satisfactory issue will indeed deserve the thanks of 
his fellow men. 

While we are reviewing the export of cereals, it will be wise to consider 
for a moment the immense return from our lands over those of the adjoin¬ 
ing colonies. Choosing wheat for the purpose of comparison, though oats, 
barley, hay, and potatoes show the same excess, and taking the average of 
ten years from 1873 to 1888, we find the bushels per acre as follows *.—New 
6outh Wales, 14*92; Victoria, 12*38; South Australia, 7*9; Queensland, 
12*5; West Australia, 11*; Tasmania, 18*23; New Zealand, 26*8; while 
the average return for eighteen ^ears in the United Kingdom was 26*6. 

To account for this excess in regard to this colony, we have either to 
accept as a reason the exhaustion of the lands in the colonies named, or the 
superior soil or more favourable climatic state of our own colony. On this 
subject, and reviewing the same disproportionate returns, Molvor gives his 
opinion on the ground of our much greater humidity, and I have no hesita¬ 
tion in arriving at the same conclusion. It is this constant humidity which 
causes the more speedy disassociation of the, minerals, and the more prolific 
production of plant food. As we see in the oases of the deserts, it requires 
only water to clothe the sterile plains with vegetation. We must not, how¬ 
ever, too heavily discount this most favourable state, or the loss will he 
greater than we anticipate. As I have already stated, our agricultural 
wealth is by far the greatest, and it should be our constant endeavour to still 
further enhanee it. The choice of the most luxurious and enriching foods 
will yield us the greatest returns of butter and cheese from a given number 
of cattle, and the improvement of this stock alone will fully repay ah our 
care and attention. Consideration should also be given to the cultivatioh of 
fibre-producing plants, as these may be sown and won by machine labour* 
and be sure of a never failing market, 

I cannot leave the subject of agriculture without saying a few words on 
the sugar-beet. As you are aware, I have gone very fully into the examina¬ 
tion of roots grown in this, district, and find in regard to the amount of 
sugar contained^ in them, that they compare most favourably with the * 
results obtained in Germany, and this, when grown with but a tithe of the 
care required in that country. Chemistry, again, has come to our aid, and 
shown that the sugar may be extracted in a much more expeditious and 
cheaper manner than heretofore* especially by the, beautiful method of 
Soheibler and Xiamont in the improved strontia process* and as each year 
; passes, these improvements are becoming more practical^ available. At the 
ssm^ time* the Goyermnent of this colony have encouraged the establish¬ 
ment of this induatry by large bonuses and protective duties* .whfoh should. 
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go far towards making this a thriving work. That it will be carried success¬ 
fully to completion I am conhdent, and, in that case, one of the most 
important results \viU be in the bonelit to our stock by the additional 
nutritive food supplies, and the benelits to the laud by the fmeing it Itouil 
the accumulation of weeds, which, in many parts of this district, in the 
lighter soils, proves a great drawback. 

The subject of agrioulturo brings us immodlatoly in contact witli a 
wonderful array of insect life, affecting our crops, our fields, and our fruits. 
Some of them are actually bcnoiicial to us, but the large majority art^ pro¬ 
judicial. If we turn to some of the countries which have been raviiged by 
pests, we will obtain some idea of their magnitude, and the great (Uiriculties 
and cost which liave to be met before their number can be so reduced as to 
make it possible to continue the raising of the crops. It is but a few years 
since that the whole world was alarmed at the ravages of the J^onjphora, 
better known as the Colorado beetle. Fortunately this pest speedily suc¬ 
cumbed, and the alarm abated. Again, for years we have witnessed the 
ej^orta made in America and S’rance to check the spread of the Plu/Uoxera 
vastatrix. The loss to France alone from this pest has been so serious as 
to cause it to be mentioned as a national calamity; and the German 
Government has, after very large expenditure and repressive measures, been 
unable to keep that country free from this terrible visitant. In New Zealand, 
and in this district, we know that this pest has been already acclimated. 
The manner in which this has occurred does not concern us so seriously as 
the way in which this and several other pests may be best held in check or 
actually exterminated. It is here that science opens up a way of com¬ 
batting these plagues. It is in the study of this insect life that we may hope 
to attain such a knowledge of their habits and enemies that will enable us to 
ensure their destruction, while the more careful study of those plants which 
are the most capable of resisting their aggression will make it possible, by 
judicious selection, of reducing their harmfulness to a minimum, at the 
same time cultivating the assistance wo may obtain from protection and 
multiplication of the insects that prey upon those which' so injuriously affect 
us. This work can only be done by the earnest efforts of our entomologists, 
and I feel it my duty, on behalf of tliis Institute, to say how indebted we 
are to the constant and earnest researches made in the study of the 
Coleoptera of New Slealand by Mr. T. Broun. In the present aspect of know¬ 
ledge, it is the specialist alone who can make any advance in ovigin.al 
research. To the student who has chosen for his theme chemistry, phy«ic.s, 
agriculture, or mechanics, the prizes which await his earnest efforts are 
certain and great, but to those who enter the arena of original research in 
many of the other branches of science the honours are few, and those alone 
are the reward. 

The study of entomology may prove of great value, not alone in the 
effort to rid ourselves of a present evil, but to guard against its importation, 
I have spoken of a few of the pests which allect our success in agriculture, 
but there is one which, though happily not a cloiiizon of Australasia, may 
become so unless sutlicient supervision is exercised, and, the, dfoot of its 
becoming acclimatised in Australia would be ruinous beyond calculation. I 
allude to the JlUdipoda 7n/</mfo/w,. better known as the locust,. The im¬ 
portation of this insect may not appear feasible; bat when wo boar In mind 
how close the countries of its habitat arc brought to tho shores of Australia 
by means of the direct steamers, and the risks in imj3(n'ting tho fruits of 
those countries of also obtaining the ova or larvm of this insect, I do tliink 
trouble or expense should not be considered in tho clTorts to keep these 
colonies free from this tomble plague. In Cyprus, where the destructive 
ravages of this pest have been felt severely, the British Government Imve at 
great expense done much to reduce their number. In 18B1, during the 
:autTOn and winter, 1,330 tons of their eggs were' destroyed, and 56,116 
millions of. larval locusts were destroyed by traps and screens. Borne idea 
of the extent of the operations ruay be gathered from the fact that in one 
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district there was a continuous line of screens, without a break, for 27 miles 
in length, arranged in three great loops, connected by a common centre. 

These results are of such magnitude, and the ravages of this insect so 
serious, that I do not hesitate to bring this subject before this Institute, and 
from this before the kindred societies of the adjacent colonies. Any efforts 
that are made to guard against such a danger are worthy every consideration, 
for such a calamity as the introduction of this scourge into Australia, with 
its vast plains but partially peopled, with such an extent of breeding ground, 
would result in an increase before which that of Cyprus would be trivial, 
and the effects upon the Australian Colonies disastrous. It is true that 
there might be but little risk to this colony; but any serious misfor¬ 
tune affecting the adjacent colonies would also prove injurious to us, 

S 0 far, we have been careless to a degree of culpability in not taking 
steps to guard against the importations of several of these pests, more 
especially the Codlin moth and Phylloxera, and are still lax in our action in 
not discovering or introducing means for eradication. The combination of 
the Australian Colonies to deal with these questions is a matter which has 
already had a precedent in the expenditure of £40,000 at G-eelong in the 
attempt to exterminate the Phylloxera. 

Pie next reviewed the progress made in meteorology and mining, and 
concluded with a mention of the chief manufacturing industries, and sources 
of power that can be utilized. 

2. “New species of Carabidm,'' by Captain T. Broun. (N.Z, 
Coleoptera.) 

3. “ On a new species of Okromodoris,'' by T. P. Cheeseman, 
P.L.S. {TramactioTtHf p. 137.) 

4. “Notes on the Stitoh-bird {Pogonomi$ cincta)^'' by A. 
Eeischek. [Transactiom^ p. 84.) 


Second MEETiNa. 29t/i June, 1885, 

J. A. Pond, President, in the chair. 

New Memhers, —D. E. S. Galbraith, W. Goldie, W. P. 
Hubbard, C.E., G. W. Owen. 

Papers, —1. “Objections to the Theory of Evolution,*’by J. 
Buchanan. 

Professor Thomas criticised the paper at considerable length, and 
further discussion was postponed until the next meeting. 

2. “On the Growth of Transplanted Trees,** by J. Baber, 
C.E. {TransacUom, p. 311.) 


Thied Meeting. 27i/t July, 1885. 

J. A, Pond, President, in the chair. 

New Members, —T. L. Bates, F. Ireland. 

The President alluded to the recent death of Mr. J. T. Maokelvie, for 
many years past a most liberal benefactor of the Institute. Several other 
members also spoke in reference to the active interest and sympathy always 
evinced towards the Institute by Mr. Maokelvie. 
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Papers. —1. “ The Maintenance of the Sim’s Heat,” by 
Professor F. D. Brown. (Abstract, Transactions^ p. 304.) 

2. ‘‘Notes on Parkinson’s Petrel {Procellaria farUnsomi)^' 
by A. Eeischek, {Transactiom, p. 87.) 

3. “Notes on Gould’s Petrel {Procellaria gouldi)T by A. 
Eeischek. {Transactions^ p. 90.) 


Foubth Meeting*. %ith August^ 1885. 

Hon, Colonel Haultain in the chair. 

New Member. —J. Ooom, C.E. 

Papers. —-1. “Notes on Cook’s Petrel {Procellaria coo/m),” 
by A. Eeischek. {Tramactionsy p. 92.) 

2. “ The Sphygmograph,” by J. Murray Moore, M.D. 

The author traced the development of pulse-recorders generally, from 
the first ingenious attempts of the Rev. S. Hales to measure the force and 
rhythm of the arteiial pulsations of the lower animals, to the later experi¬ 
ments of Viererdt in Germany, and Marey in France, on tho human subjeot. 
The construction of Budgeon’s sphygmograph, the instrument now in 
general use, was fully explained, and its mode of action pointed out. A 
large number of diagrams of pulse tracings were exhibited, and the differ¬ 
ences in the tracings produced by the action of certain diseases on tho 
circulatory system was clearly and fully demonstrated. 

3. “ Prehistoric Weapons,” by J. Martin, F.G.S. 

This was a verbal description of certain stone, bone, and bronze 
weapons from the Swiss lake-dwellings, presented to the Museum by the late 
Mr. J. T.'Mackelvie, and a comparison between them and similar articles 
from other parts of Europe and North America. Mr. Martin’s remarks were 
copiously illustrated by lime-light views and diagrams. 


Fifth Meeting. 21si September, 1885. 

J. A. Pond, President, in the chair. 

New Membei's. —E. Bell, Captain Clayton, G. Cozens, W. 
Maegregor Hay. 

Papm. —1. “Notes on the New Zealand Puffin,” by A. 
Eeischek. (Trwaotos, pp. 93 and 95.) 

2. “On a new Variety of the Tuataray' by A. Eeischek, 
{Transactions^ V^df.) 

3. “The Influence of the Means of Transit on tho Social 
Condition of the People,” by S. Vaile. 


Sixth MEExiNa. 19tA October, 1885. 

J. A. Pond, President, in the chair. 

of New Zealand Spiders,” by A. T. 
;0rq;daaxt. {Trmsactwns, 184.) 
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2. ** The Minerals of the Cape Colville Peninsula,” by J. A. 
Pond. 

3. Observations on the Habits of New Zealand Birds,” by 
A. Eeischek. {Trmisactiom^ p. 96.) 


Seventh Meeting. 80^A November ^ 1885. 

J. A. Pond, President, in the chair. 

1. The President called attention to the Maori Carved House, 
or Pataka, erected in the Museum at the expense of Mr. F. JD. 
Fenton. An unanimous vote of thanks to Mr. Fenton was 
passed. 

2. “Descriptions of three new Species of Coprosma,'' by 
T. F. Cheeseman, F.L.S. {Transaetmis, p. 315.) 

3. “ Notes on the Habits of Pole-cat, Ferret, Stoat, and 
Weasel,” by A. Eeischek, [Transactions, p. 110.) 

4. “ An Account of the new Volcano in the Friendly Islands,” 
by Eev. S. W. Baker. [Transactions, p. 41.) 

Dr. Murray Moore read the following extract from the official 
log of the schooner Maile, Captain Lane, in reference to the same 
volcanic outburst:— 

“ Position at noon, Friday, 16th October, 1885 : longitude, 
175® S.W.; latitude, 20® 15' S. Observed columns of smoke 
shooting into the air, bearing W.S.W., about 20 miles away. 
Kept away, and ran within seven miles of it, when we found it 
to be an active volcano, and that it had thrown up an island 
about one mile long and over 100 feet high in the centime, sloping 
gradually all round, with a crater on the E.N.E. side, horn 
which immense columns of matter were thrown continually to a 
great height; said matter falling again has evidently formed the 
island, as the crater is on the weather side, and nothing to 
windward but a low ledge. At sunset the eruption was almost 
over, only a small jet now and then appearing. The position of 
the volcano is—longitude 175® 25' W.; latitude 20® 20' S. 

“[While going before the wind, and when seven miles to 
windward of the island, some fine gritty dust fell on the deck, 
which I believe to be pure scoria ash from the volcano.] 

“ Nov. 21st, 1885.—Left Tonga for Auckland. The volcano 
is still active; a party, just returned from there in the schooner 
Jiole Tafa, report tlio island four miles long and BOO feet high. 
The columns of smoke, etc. shot into the air are visible at 
Nukualofa anchorage, 47 miles N.N.W., the bearing from thence 
exactly agreeing with the position formerly given. 

W. S. Lane.” 

5. “ The Building Timbers of Auckland,” by B. Bartley. 
[Tramactiom, p, ^1,) 

. Mr. T. Peacock, M.PI.R., said he had no doubt that diaorimination was 
necessary in the selection of timber for different purposes. He took excep- 
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tion to -the suggestion Mr. Bartley had made, that the durability of the 
timber was afieoted by the time of year the kauri was cut down. After 
inquiry, he had come to the conclusion that the season did not so much 
affect a slow-growing tree like the kauri. That was the opinion of ex¬ 
perienced persons. As to the statement that the timber was cut too young 
—2 feet 6 inches was mentioned by Mr. Bartley, which was the minimum 
size contractors were allowed to cut—he thought the remark made as to 
9 inches of sap was not applicable to all districts. Be bad seon young trees 
out, and the sap was only a couple of inches, and perhaps^ not that. Ho 
thought the paper a valuable one, and further investigation might take 
place in the same direction. 

Mr. John Buchanan was a little surprised to hear the wholesale con¬ 
demnation of kahikatea. His observation on this .matter extern loti over 
twenty-four years. He knew one house built of kahikatea which had been 
up for forty years—he referred to Mr. Thorpe’s house in the Upper Thames. 
The timber was decayed at certain parts, but only in those portions of the 
building where other timbers would be, and certainly not more than other 
timbers. He had used kahikatea, and had not found the dry rot take place. 
He had made considerable inquiry from people at the Thames, where it was 
almost universally used, and he had heard nothing of dry rot. He thought 
the time would come when kahikatea would be a most valuable timber. 
The kahikatea he referred to was that grown in swamps; that from Bag- 
nall’s mill, for instance, and other parts of the Thames. Brom his know¬ 
ledge of the subject, gained from various sources, be thought Mr. Bartley’s 
statement should have been somewhat qualified. 

The President (Mr, J. A. Pond) also took exception to Mr. Bartley’s 
statement about kahikatea, and could instance the same house as Mr. 
Buchanan. From examinations he had made, the hardest kinds came from 
the swamps. He might mention that a house only a short distance from 
Thorpe’s was bad with rot after standing only three or four years. The 
property of absorption was very marked in some classes of this timber, and 
was really the cause of the decay. In the case of one house at Te Axoha, 
where decay had set in some parts, he blamed to a certain extent the too 
early painting of the timber. He had given a good deal of time to the 
subject of the cutting of timbers. He had been assured by mill-owners of 
twenty and thirty years’ experience that there was a great difference between 
, timber out iu winter and that cut in spring and summer. He had verified 
the fact of the very free discharge of sap in spring and summer. As to 
totara, there was a house on the wharf where the whole sap and heart had 
gone in one piece of wood, and this was only after three years, Mr. Bartley 
had divided kauri into four classes. Whether that was so, or whether the 
appearance was owing to the location, he was not able to decide, but he 
rather favoured the theory of location. 

7. “ The Survival of the Fittest/' by E. A, Mackochnie. 


Anotai, Meeting-. 22?td[ February^ 1886. 

J. A. Fond, President, in the chair, 

JVew A. Graham. 

Abstract op Bspoet for 1885, 

Twenty new members have been elected during the year. The losses 
have:be^ M in all, and may be classified as follows:—Prom death, 6; from 
resignation, 8 ; and from non-payment of subscription, IX. The number on 
the roil of the Institute at the present time is SOO, Begret is expressed at 
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the death of Mr. J. T. Mackelvie, for many years a most liberal donor to the 
museum and library. 

The total revenue paid into the general account has been £975 Is. 8d. 
The members’ subscriptions have yielded £263 11s., and £582 lOs. lOd. have 
been received as interest on investment. The expenditure has reached a 
total of £1,078 3s. 3d., thus leaving a debit balance of £103 Is. 7d. The 
investments standing in the name of the Institute have reached a total of 
£10,063. 

Acting on the authority of a special general meeting of the Institute, 
the real and personal property of the Institute has been vested in the hands 
of the Trustees appointed under the Aucldand Museum Endowment Act. 
The Trustees have been incorporated under the provisions of “ The 
Beligious, Charitable, and Educational Trust Boards Act, 1884,” under the 
name of the Auckland Institute and Museum Trust Board. 

Seven meetings have been held during the year, at which 21 papers on 
various literary and scientific subjects have been read. 

Election of Officers foe 1886 :—Professor P. D. 
Brown, B.Sc.; Vice-pn\ndcnts~--J, A. Pond, H. G. Seth Smith ; 
CoimcilS. Baber, C.E., C. Cooper, Hon. Colonel Haultain, 

E. A. Mackeolinie, J. Martin, P.G.S., J. M. Moore, M.D., T. 
Peacock, M.H.E., Rev. A. G. Purclias, M.E.C.S.E., S.P. Smith, 

F. E.G.S., J. Stewart, C.E., Professor A. P. Thomas, P.L.8.; 
Secretarij and Treasurer-^T!* P, Cheeseman, F.L.8., F.Z.S.; 
Auditor-^S. Eeid. 



PHILOSOPHICAL INSTITUTE OF 
CANTEEBUIiY. 


Fiest Meeting.: 1th May, 1885. 

Dr, W. H. Symes, President, in the chair. 

Nem Member, —^Dr. Moorhouse. 

1. The President read a letter from the widow of the late 
Dr. P. von Hochstetter, thanking the Institute for the letter of 
condolence that had been sent to her, and forwarding a helio¬ 
gravure of the late Dr. von Hochstetter. He announced that 
the heliogravure would be framed, and hung in the rooms of the 
Institute. 

Paper, —2. ‘‘Lucretius,*^ by Professor Haslam. 


Second Meeting. 188e5. 

Dr. W. H. Symes, President, in the chair, 

Buddha and his Philosophy,” by Mr. George 

Hogben. 


, Thibd Meeting. 2m/tM//, 1885. 

Dr. W. H. Symes, President, in the chair. 

New Members ,—Miss Lohse and Miss Wilson, 

Paper, —1. “ Eiver Terraces,” by Professor P. W. Hutton. 


PotJETH Meeting. Gth Atiymt, 1885. 

Dr. W, H. Symes, President, in the chair* 

New Members,— T. Taylor, Drs. Doamor and Eobinson, 
Messrs. Gill, Neish, and Chrystall. 

Papers,—!, On the OlassHicatioa of the Algfn,”byB, M, 
Laing, M.A, p. 299.) 

. 2v<* OntheB Sea-weeds of .Banks Peninsula,” by 

: B. M. Laing, M.A. 

V ; S^^The Wanganui System,” by Professor F. W, Hutton, 
{Fra 
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Special Genesal Meeting-, ^th August, 1885. 

Dr. W. H. Symes, President, in the chair. 

1. On the motion of Professor F. W. Hutton, it was resolved 
** That the word ‘ two ’ in Law VII. be omitted.” This resolu¬ 
tion gives to each member the right to admit an indefinite 
number of visitors to the ordinary meetings. 


Fifth Meeting. Brd September, 1885. 

Dr. W. H. Symes, President, in the chair. 

New Members, —Messrs. W. H. Spackman and J. Deans. 

Paper, —1, “ Thought Transference,” by Mr. E. M. Laing, 

M.A. 


Sixth Meeting. Isi October, 1885. 

Dr. W. H. Symes, President, in the chair. 

New Member, —Eev. Canon Stanford. 

1. Professor F. W. Hutton delivered a lecture on The 
Stone Age in Europe.” 

2. Papers ,—“Descriptions of New Zealand Micro-Lepidop- 
tera,” by E, Meyrick, B.A. {Transactions, p. 162.) 

3. “Notes on the Nomenclature of the New Zealand Geo- 
metrina,” by E. Meyrick, B.A. {Transactions, p. 184.) 


Annual Meeting. 5th Novmnber, 1884. 

Dr, W. H. Symes, President, in the chair. 

Annual Ebpobt. 

Eight ordinary meetings and one special general meeting have been 
held, at which sixteen papers have been read. During the year 13 new 
members have joined the Institute, but 27 have retired, so that the number 
of members at present on the books of the Institute is 135. Several 
additions have been made to the library, and an order for a considerable 
number of new books, including a complete set of the “ Geological Maga- 
yano,” has lately been sent to London. At tho suggestion of the Otago 
Institute, your Oounoil has again passed a resolution strongly recommend¬ 
ing the publication of a new Handbook of the Phanerogamic Flora of New 
iSealand. Copies of this resolution wore sent to the Otago Institute, the 
New Zealand Institute, and the Colonial Secretary; and it is hoped that tho 
Govornmont will bo induced to undertake tho work, as it is, in the opinion 
of your Council, urgently rccj.mred. 

The{ balance sheet shows total receipts, including credit balance of 
.-£13 6s. 7d,, to be dS‘204 4s. 2d.; total expenditure, £164 2s. 8d., leaving a 
credit balance of £40‘Is. 6d. The reserve fund, consisting of the sub¬ 
scriptions of life members, is now £56 9s. 7d. 



EuEom OF Offioees foe 1886.-Pratoi-A. D. Dobson; 
%-ptes-W. H. Symes, M.D., and Geo. Hogben, Mi.; 
Son. Tmsm^E. R. Webb; Hoh, forfi^dny-CharlesCbilton, 
M.A. ; Eon, Aiditor-G. E. BlaMston; IkMi-Professors 
Hutton and Haslam, Messrs. C. E. Bevan, Brown, R. W. 
Eereday, T. Cook, S. Hurst, Seager. 

Tbe retiring President delivered an address on “ Tlie rdle of 
Pbospborus in Nature." 


ADDiTiom Meeting, 26i/iWoi)»kvl88d. 

/' ' ' I, , 

A. D. Dobson, President, in tbe cbair. 

Papm.-!. ‘‘Moas and Moa Hunters,” by Professor J. 
vonHaast,C.M.6.,Pb.D.,F.R.S. 

2. “ Some Obseivations on tbe Stone Weapons of tbe 
Morioris and tbe Maoris," by Professor von Haast, C.M.G., 
Pb. D., F.R.S. ‘ {Tnmtions, p. 21.) 

. 8. “ A new species of Plij/ijm,” by Charles Cbilton, M.A. 
{fmactions, p. 159.) 



OTAGO INSTITUTE. 


First MEBiiNa. 12if/t May, 1885. 
Professor Scott, President, in the chair. 
The meeting took the form of a conversazione. 


Sboond Mebtisg. IQth June, 1886. 

Professor Scott, President, in the chair. 

The following resolution was proposed by Mr, G. M. Thomson, and was 
carried unanimously ir-'^lliat the Institute draw the attention of the 
Government to the recent wholesale deportation of Tuatara lizards which 
has taken place from this colony, and respectfully suggest that steps be 
taken to preserve these animals in the localities in which iiiey still occur.” 

Papers.—1. “Notice of some new Native Plants,”"hy D. 
Petrie, M.A. {Transactions, p. 296.) 

2. “On an Index-Collection for small Zoological Museums, 
in the form of a Genealogical Tree of the Animal Kingdom,” by 
Professor Parker. {Transactions, p. 73.) 


Third Meeting. 2 QrdJune , 1886. 

Professor Scott, President, in the chahi 

Mr. G. M. Thomson and Professor Parker gave a microscopical 
demonstration ” On the Preparation of Vegetable Tissues.” 


Foueth Meeting. IM JmZ?/, 1886. 
Professor Scott, President, in the chair. 
Professor Black delivered a looture on ” Explosives.” 


Fii'TH Meeting, 21st1886. 

■ ' Professor Boott, President, in the chair, 

Professor Black delivered his second and concluding lecture on ''Exi 

‘.plosives." 
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Sr&TH Meeting. 11th Augmt, 1885. 

Professor Seott, President, in the chair. 

Nm Members. —Arthur Kitchener, J. W. Moore. 

. Papers.-—!, The Secretary read a paper On the Habits of 
the Black Woodhen, and of the South Island Grow,” by A. 
Eeischek. {Transactions ^ p. 105.) 

2. “ Note on a Skeleton of Notornw, recently acquired by 
the Otago University Museum,’* by Professor Parker. {Trans¬ 
actions^ p, IQ.) 

B, Description of a new Species of Acmia,'' by D. Petrie, 
M.A. ■ ■ 

4. On Inebriety, and the Duty of the State with regard to 
Inebriates,” by Dr. De Zouohe. , , 

The following reselutions, proposed by Ut, 0. M. Thomson, were 
adopted:— 

(1,) “That, as no work dealing with the systemalio botany of New 
Zealand is how available, the Institute again bring under the notice of the 
Government the desii-abiUty of haying a new Handbook of the Phanero¬ 
gamic Flora of New Zealand prepared and printed, and respectfully urge 
that steps bo taken to have such a work carried out.” 

(2.) “ That as such a work would, in course of time, be largely taken up, 
so that most of the cost of publication would be ultimately recouped, this 
Institute undertake to guarantee the disposal of 100 copies, provided the 
retail selling price of such work does not exceed twenty-one shillings.” 

(3,) f‘ That copies of these resolutions be sent to the other afliliated 
Societies of the New Zealand Institute, asking their co-operation in this 
matter.” 


Seventh Meeting. 25tA Augmi ^ 1885. 

; Dr. Lindo Ferguson gave a mito demonstration “ On the Pre¬ 

paration of Sections of Bones and Teeth.” 

Professor Ulrich gave a microscopical demonstration “ On the Prepara¬ 
tion of Book Sections.” 


Eighth Meeting# 8th September, 1885. ^ 

President, iu the chair. 

Professor Parker exhibited a pair of. very flno trout from Lake Waka- 
tipu, stuffed by the MuseJim taxidermist. -, 

: Dr. HockOn^s lecture ” On The Early History of 'New Zealand ” was 
postponed until the next meeting. 


Meeting, ^ 22nd ■ 

- Professor Scott, PresM in the chair, 

i . ^ Dr. Hp^n rgave the fourth of Ms series of lectures “ On The Early 
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Tknth Meeting* 18f/^ October, 1885. 

Professor Scott, President, in the chair. 

Pii’per,—^*' Regarding Evolution the Previous Question of 
Science,” by the Eov. J[)r. Macgregor. 


Annual Meeting. 10/^ Novetnher, 1885. 

Professor Scott, President, in the Chair. 

Papers ,—Critical List of the Crustacea nialacostraca of New 
Zealand,” by G. M. Thomson and C. Chilton. {Transactiom, p. 
141.) 

Professor Parker exhibited some botanical models made by 
him, also a number of stuffed fishes and prepared skeletons, 
which were to be sent from the museum to the Colonial and 
Indian Exhibition, 1886. • 

, , , AiisTiuctr OF Annual Refort. 

Eleven meetings have been held during the session. At four of these 
original, papers were read. 

During the session a resolution has been passed affirming Ihe desira¬ 
bility of a re-iaspe of the phanerogamic portion of the “Kew Zealand 
Flora.” A resolution has also been adopted on the question of the preser¬ 
vation of the tuatara. 

Seven new members have been elected, making the total number 107. 

The receipts of the session, including a balance of £97 8s. 3d. from last 
year, amount to £216 5 b. 3d. The expenses, including £12 paid as a con¬ 
tribution of Is. 6d. per member, towards the expenses of the ** Transactions,” 
amount to £187 5s., leaving a balance of .£29. Os. 3d. The reserve fund in 
the Dost Office Savings Bank is now £193 Ss. 8d. 

; Election of Office Beabers foe 1886.—Prmdmi —Pro¬ 
fessor Parker; Vice-presidmts— Dr. Hockin and Mr. G. M. 
Thomson ; lionorarg Secretary PvoiesBor Scott; Monofary 
Tremurer^MT, J. 0. Thomson ; Obw/i<;e7—Alexander Wilson, 
M.A., Dr. Petrie, M.A.j D. Oolquhoun, M.D.,, E. R. Ohapmah, 
J. Do Zouohe, M.D., H. Skey ; 

ITie retiring President delivered an address. 

Abstract. ■ 

In the course of ,a general review of the work of the, New Zealand 
Institute during tlie last seventeen years, he specially .dealt with the 
science of anthropology, pointing out that the ethnological papers in 
the “ Transactions’V deal mainly with the Native race-—the Maori—and 
much vahmbl© information is to be found soattored through the volumes. , 
In some respects this is all that ooiild be desired, but spnae important 
questions are passed over almost in silence. The numerous papers of 
Ootoso and others tells us much of their habits, history, traditions, and 
language ; but no one has as yet taken up systematically the subject of 
Maori anthropometry, Here in the South Island we are placed at a: great 
disadvantage. We have few Maoris, and these have largely fetCrmarried 
, with the white race; but in the North Island the Maori, though.rapidly 
decreasing, according to almost all authorities, is still numerous, and. it4s 
to be hoped that someone will put on record a careful set of obsemtions Of 



430 Proceedings. 

tMs kind before it is too late. This, one of the finest of the savage races, ' 
ought not to be allowed to pass into decadence before this is done. There 
are four papers of an anthropometric character in the “ Transactions.’’ 
Three deal with the colour sense of the Maori, and to these I shall refer 
again. One, read before the Wellington Philosophical Society by Mr, Knox, 
gives a short description of the skeleton of an aboriginal Chatham Islander. 
It is printed in volume v., ami it is cpiite within our power to write papers of 
this kind down here. We may not have the living Maori, but wo may 
surely have his bones, at least his skull. Much may be learned from a series 
of careful measurements of the skull alone, and this is a branch of the 
subject to which I shall willingly devote myself when opportunity^ offers. 
But I find that Maori skulls are not easily got. Collectors of Maori relics 
usually iook on skulls as curios, and hoard them up in little private 
museums, where they He hidden during the collector’s lifetime, and after 
his death, not at all improbably, are lost, or, being unauthonticated, become 
useless for the purpose i speak of. There is nothing to prevent amateurs 
measuring and recording the skulls in their collections; but since Broca’s 
time craniometry has become a not particularly easy matter, and the in¬ 
struments required are expensive. It is, of course, a simple enough,matter 
to take certain measurements of a skull, but the great value of an inquiry 
of this kind lies in the results being such as may be compared with the work 
of others. Thus all measurements ought to be dotie in the same way, and 
modern anthropologists almost invariably follow the directions of the dis¬ 
tinguished Frenchman I have referred to, and for this system of measure¬ 
ments a number of special instruments are required. I hope the time will 
come when I shah be in a position to publish in our “ Transactions ” some 
addition to our knowledge of this subject. The other three papers are 
devoted to the colour sense of the Maoris, of their power to appreciate mid 
distinguish colours,, One of these, by Mr. Stack, is published in volume xii. 

. The remaining t wo, by Mr, Oolenso^ are to be found in volume xiv. Perhaps 
a brief allusion to those papers will not be out of place. Some years ago 
a theory was propounded that primeval man was colour-blind, that the 
world to his sense of vision, was dull, and grey, The slty gave him r no 
sense of blue; for him fchere.wus no; green in the: forests, too yellow, no rod 
in the flowers or the sunsets V these and the rainbow aflected our ancestors 
as but mixtures in vai^hg proportions of black and white. That as the 
centuries passed on our colour sensations gradually, came to us, first 
red,\then orange, then yOUow then green, then blue. That the Homeric 
Greeks were at thb stage o£ being able to distinguish red and yellow With 
their shades and’mixtures, the second stage of the evolution of the colour 
sense according to this theory. From that day to this the education of tins 
sense has gone on continuously, and we are now able to see the range of 
colour from red to violet, but much of the spectrum is yet unrnastered, 
The principal supporters of this theory are Mr. Clladstpno aud 13r. Magntis, 
a German Oculist. It is mainly by philological arguments that they 
endeavour to convince us of the truth of their theory, but it would bo out of 
’ place to discuss the! question now, suffice it to say that much was written on 
both sides in 1877: and 1878, and that two of the papers were read by Mr. 
Stack. If cultured Homeric man had a feeble colour sense, if groen and 
blue had hot then emerged froni tlm pervading grey, then savage man of the 
present day will also most probably to, some extent bo colour blind. Mr# 
Stack, therefore, gives us the result of his years’ experience of the' Maoris 
in tips matter. Unfortiinately, he looks at this bxperionao in the light of 
the new, discovery, and tries ti) make the two agree. The result is curious. 
He states decidedly that the Maoris have a veiy feeble colour sense in all 
coloursVbut though they are in advance of the bcMogers of Troy, in that they 
have a certain slight, appreciation of gi'oen, they were till quite lately still 
folind to blue, the colour they use in tatooing; also that on the arrival of the 
■ Burop^ns. they ^ reveoied to them the entire scale of colour. 

. is noiobnTOoing, and id m interesting as being tlie cause of 
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Otago Institute, 

Mr. Oolenso’s contributions. The conclusions arrived at were so much at 
variance with what he had been led to believe from his exceptional experience, 
that he felt he must not let them pass uucontraclicted. The result is a very- 
valuable contribution to Maori anthropology. He shows, to me most con¬ 
clusively, that so far from the Maoris being deficient in sensibility to colour, 
they are in advance of most of us in that respect, He gives us instances 
from Iris own experience of this, and he tabulates a list of 80 words and 
phrases meaihng red and its various modilioatious. He is very far indeed 
from believing in the blue-blindness of Mr. Stack. Indeed, one cannot read 
his paper and have any serious doubt as to the Maori possessing, and having 
possessed before the advent of the Europeans, a fine perception of colour. 
In this they agree with other savage races—races whose very existence often 
depends on their ability to note minute variationa in colour. Mr. G-rant 
Allen, who, in his interesting work on the evolution of the colour sense, 
gives a careful adverse criticism of the Gladstone-Magnus theory, publishes 
the result of an extended inquiry into the colour perception of existing un¬ 
civilized races. He sent out circulars to competent persons, missionaries, 
•Government officials, and others, in all parts of the world, requesting 
answers to twelve questions regarding the colour sense of the savage people 
amongst whom they were living. The answers received “ bore out in every 
case the supposition that the colour sense is, as a whole, absolutely identical 
tliroughout all branches of the human race.” To complete our knowledge of 
the Maoris in this respect, and to make it more definite and exact, it would be 
well for someone to test a large number of them with some good colour test, 
such as Holmgren’s wools, This could easily be done by anyone. Nothing 
but care and patience are required, but the results would be well worth 
recording. . , . I cannot let you go without alluding to the gaps that 
death has made in our ranks during the past year. Two of my predecessors 
in this chair, Mr. Arthur and Mr. Montgomery, have, like the runners of 
old, handed on the torch of life to others. These gentlemen were well- 
Icnown and valued members of the Institute, and to both we owe regret and 
gratitude. Members of our body for a number of years, from first to last 
they had the interests of the Institute at heart, and in the various capacities 
of President,‘Vice-president, and member of Council, they were intimately, 
associated mth the many details of its management. Mr. Arthur was one of 
our, oldest and most active members. He joined the Society in ISOO, the 
year of its birth. From 1878 continuously till his death he was a member 
of the Council, or Committee of Management. He was Vice-president on 
two occasions, in 1878 and 188!1, and he was our President in 1882.: It will 
be long before we forget his enthusiasm as a worker in that branch of 
science to which he devoted his leisure. To it several, of the volumes of the 
** Transactions ” bear worthy and lasting witnessi I do not think I go too 
far, or under-estiinate the work of others, when I say that the success of fish 
culture in Otago is mainly due to Mr* Arthur’s zeal and fostering care, Mr. 
Arthur’s’ papers in the ”Transactions’’ bn fishes show where his tastes 
lay. Up to the last he lost no opportunity of observing and recording what 
lie could of our fishes, native and introduced. Of literary tastes, Mr. Mont¬ 
gomery did not contribute much in' the way of papers to our proceedings. 
iUit rnuch hclpCul work nniy be done in an organisation such as oursh, 
other ways, and in such Mr. Montgomery was always ready and willing to 
ttHBist. He joined the Society in 1877, and as President , in 1883, Vice- 
proBidcutin 1881 and 1881, and as member of Council from 18711, he did 
good work for us, heartily vloing what came to his hand to do, 



WESTLAND IHSmUTB. 


Assibaot or Nototnih Annoal Ebpokt. 

The nnmber of members on the roll is 93, and the total receipts, including 
■ a balance of £65 13s. 8d., carried forward from last, year, amounts to £204 
18s. lid. The expenditure has been £181 IGs. lOd,, of which £57 3s. 9d. 
has been spent on additions to the Library and Beading-room. The 
balance in hand and outstanding, credits, after deducting liabilities, is 
£46 7s. Id, 

During the year there have been deven meetings of the Committee for. 
the transaction of business. 

Elbotion op Oppicers POE 1885-86,—Pms'klfiwf—T. 0, W. 
Oroft; FMe-prmrfcnf— J. P. Will; Tremrer—Q. E. A. Broad; 
OommiMee—W, A. Spence, Wrh. Kenny, Jno. Nicholson, H. L. 
Bobinson, A. H. King, 0. Horgan, E. B, Sammons, J. W. 
Souteij G. Olarhsoa, Captain Bignell, James Park, Bev. H. 

Goiild; Secretory^Eichard 



HAWKERS BAY PHILOSOPHICAL INSTITUTE. 


Fiest MEBTma. 8th June^lSSB, 

The President, W. Oolenso, FX,S,, in the chair. 

The President gave an opening address. 

Papers,--^!, On the Eev. j. Pearson’s Method of Coinputing 
Solar Eclipses and Oooultatious,” by J. Harding. 

2. “On some Strncttiral Peculiarities in the Sun-Fish (0. 
niola) recently captured at Napier,” by A. Hamilton, of Petane. 
[TramactionS) 1^, 135.) 

A list of specimens received by the Curator for the Museum 
since the last meeting was then read. Amongst them was the 
h^em of Nedbalma marginata; the stuffed head of a Bea- 
liebpard leptonyiv), from Porangahau, pre- 

sehted by Eet. E. T, girncox. 

. T^ Hon. Secretary also showed a dried specimen of the 
Hammer Shark {Z, malecolm% procured at Port Ahuriri, and a 
collection of fossils from Tabapau. 


Second Meeting, IBth July, 18B5. 

The President, W, Oolenso,. PX.S., in the chair. 

Papers.—In On the Oryptogamic Flora of New Zealand,” 

by W* Oolenso, P.L.S, :(&TOac^fow5, p. 219^^^ 

;; 2; P Notes on the recent Solar Eclipse,” by Goodall, 
Pv'B760'."' ■ ', ■ ’' 

8. Address by Thomas/Tanner,: (the 
the Solar Eclipse,” as observed by hm 

4* An ArtM^^ Harding, “ On the Phenomena 

observed at Dannevfrbe, connected the recent Solar 
'Eclipse*”.\ 

Tho Vico-president illustmted Ms remarks by a large diagrain on the 
black-board, and the Other notes were aooompanied by diagrams., 

Mr* ^ravdon, a visitor, exhibited a boautxM diagram of the corona, as 
■ observed by nim. 

Mr. Cloodall illustrated his remarks on the spectroscopic pectiliarities: 
, of the corona by exhibiting a spectrosoopoi : 

, The, specimens exhibited at this meeting :were numerous, aiinongst; 
others The eggs and young of a species of ;Pto»na,;by the Prasideht. 
(S)' The apex of the lower jaw of a Ooosebeak Whale ,showing the 

small imbedded teeth. (8) A photograph of a yotmg Pike Whale (BaUew^^em 
killed at Port Ahuriri* (4) Some pamsitio barnacles (Coront^fe 
having Omchpdema awHm.growing on themv< Thesesw 
exhibited by theSecretary,Air, SaaaSlton, ’ : " 

-ad ■■■■■ ■/'■■ 
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Thtct) MEEima. 12^A October, 1885. 

The President, W. Oolenso, P.L.S., in the chair. 

1. The President delivered a very interesting address “On 
the various X>egends and Stories current among the Maoris 
relating to the Sea and Sea Monsters.” 

2. The Hon. Secretary exhibited a number of specimens 
recently deposited in the Museum, among others a specimen of 
a Flying-fish fix>m the Bay. 

A number of interesting fossils were exhibited, which had 
been collected from Pareora beds at the Upper Mohaka, in¬ 
cluding fine specimens of Fldbellum drculare. 


Foukth MBBTiNa. 9th November, 1886. 

The President, W. Oolenso, F.L.S., in the chair. 

Paper. —1. Eemarks “ On Feathers of two Species of Moa,” 
by Taylor White, Esq., of Glengarry. {Transactions, p. 99.) 

2. An Address by the Hon. Secretary, Mr. Hamilton, “ On 
the Oircumstances attending the earl^ Discovery of Moa Bones 
in New Zealand, and their Identification.” Mr. Hamilton iUus- 
trated his remarks by reference to a nearly complete skeleton bf 
a Moa, deposited in the Museum of the Institute. 

8. The President exhibited sorhe remarkably fine specimens 
of. moa bones from the North Island of New Zealand, which had 
recently: been reported on by Dr. von Haast, and found to 
possess, great interest.; . 

4. Mr. Oolenso then gave an address On some other Extinct 
Birdsi ihore particularly the Dodo and the Great Auk.” 

Nunierpus botanical specimens from the Seventy-mile Bush 
were exhibited by the President and the Hon. Secretary. 

Mr. White's paper was illustrated by specimens of moa 
feathers, and by two coloured drawings of the most noticeable 
feathers. 


Fn'iH MEBTine. lith Deceadter, 1886i 
The President, W. Oolenso, F.L.S., in the chair. 

Fapers.—l. ** On Olianthus pmiceus, Sol.," by W. Oolensoi 
F.D.S. (2VaM»«etion», p. 291.) 

2^ On the Bones of a new Species of Sphehodon (S’. 
di^ertim) Ool.,” by W.: Oolenso, F.L.S. (rfajwaetfcwe, p. 118.) 

V 8. “ OnsoinenewIndigenousHants,”by W.Oolenso, F.L.S. 

p. 266.) 

4i “ On Some Introduced Plants " recently bbs^ed by W, 
iSolehSb, F*D.S. ^ 
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5. The Hon. Secretary then read a list of the specimens 
added to the Museum, and gave a short address on the desira¬ 
bility of the study of Natural History, if only as an intellectual 
recreation, 

The President then reviewed the work of the session, and at 
the close a vote of thanks was passed to Mr. Colenso for his 


it the close of the meeting, Mr. Goodall exhibited some 
diagrams of the recent solar echpse, published by the Surveyor- 
General. 


Annual Meeting, ith Fehmry, 1886, 

Absibaox op kmm Eepobt. 

Au acoount o£ the circumstances attending the removal of the property 
of the Society to their new premises, and drawing attention to the establish¬ 
ment of the Museum. The Library and donations of books. The number of 
members now on the roll is 149,28 having been dected during the year. The 
audited statement of accounts shows a balance in Treasurer's hands of £. ; 
fixed deposit in bank, £150; and considerable arrears of snbsmptions. 
The expmditure for the year: was £ , principally on museum fitting, and 
expenses connected wilh removal. 

Kve meetings only have been held, at which nine papers have been 
read, and seven addresses and lectures delivered 

Ten Obundl meetings have been held. 

Appended to report of Council is the. Curator’s report on the additions to 
the Museum during the year. 

Election of Opfiobrs pob, 1886.—Prsswient—W. I. Spencer; 
fiM-pmite—J. Goodall,' M.LO.E.; Gmml—E, Hill,.. E. 
W. G. Sturm, 8. Locke, N. Heath, J. T. Carr, A. P. Sheath; 
Em-. SmMrtf miCurixtor—k, Hamilton; Em. Tremr&r—H. 
BoweriuAa; AMdttor—T.K. Newton. 



SOUTHLAND, INSTITUTE. 


Ankual Meeting. 26t/t: Jimmnj, 1886. 

Austbact oe Annual Bei?obt. 

During the year six general meetings were held, at which the following 
papers were read 

1. On the Discovery of a Crystal of Platinum in the 
Orepuki Black-sand,” by Mr. W. S. Hamilton. {TrmmcUom^ 
p. 402.) 

2. On Sound,” by Mr. A. Ireland, 

3. ** On the Geology of the Bluff District,” by Mr. W. S. 
Hamilton. 

\ 4. *^On Optical Illusions,” by Mr. G. Baker. 

5. On Eomance and Sensationalism,” by the Rev. H. 
Stocker. 

6. On Respiration,” by Dr. Macpherson. 

7. On Encrinites and Orinoids,” by Mr. E. Webber. 

8. On Blood, and the OircuMon,” by Dr. Olosa. 

9. ‘‘ On Population,” by Mr. A; , 

The Oounoil arranged with Mr. Daniel for a ootoo of popular lectures! 
on Chemistry,’^ The attendance at these lectures, a].though not large, was 
encouraging. 

.The Council also assisted in organising, a coui'se of lectures on literary 
subjects, given during the winter months by Messi‘s. Brown, Wilson, and 
Waddell, of Duneflin, and Messrs. Gammell, Blanohflowor, and Galbraith, 

' of InvercargilL '■ 

According to a; resolution carried at last annual meeting, the. Bub. , 
soiiptipn has been reduced to half-a-guinea to those members who do not 
y take the volume of “ Transactions.” This, as yet, has led to no increaHe in 
the roll olmembors. In the your X884,68 members paid .one guinea oacti, ; 
Ini886,17 members paid half-a-guinea each, and 87 members; one guinea 
each, maldng a totalof i47 ISs. 6d.;, , ; - ^ 

V^The Litoary of the Institute has received a number of hew ivorks b 

g urohase, and by generous donations of valuable books from: the BurVey 
►eparfement of : the. United States Government, and the Victorian Goterm - 
mnk,: v' " :■ ,■ 

: Inoludiug a balance of Ml 8s. 6d^ brought forward, the total income has 
been ^12r 19s. lid., of which ^16 16s. is the proceeds of the course of 
lectures. The expenditure has been £4016s. 8d., besides which: there is an 
, outstanding aodount te of £20. 

, or tB8Q.---^PrMcnt-rJ)v» Galbraitb; 

i VW’preddmt Vain.., ArcMeucon Stocker' Comdl ~ Messrs. 
Baiiay,.: B<;rutton^^^'^M Dr. Close; 

Mr. Eobeiteou; 



NELSON PHILOSOPHICAL SOCIETY. 


Annual Meeting. 8th October, 1885. 

The Bishop of Nelson, President, in the chair. 

New Member. —Mr. Alfred Jones. 

The Secretary’s report showed that during the year 9 ordinary and 10 
Oounoil meetings had been held, and that 9 original papers had been read 
before the Society. During the year 17 new members and two associates 
had been elected, and the total number stood at 95 members and three 
associates. 

The Treasurer’s report showed that the receipts for the past year had 
been £76 9s. 6d., and the expenditure £9119a. 4d. 

Eleotion op Oppioebs for 1885-86.—President— a. S. 
Atkinson ; 7ice-preside«ts—The Bishop of Nelson and J. Meeson, 
B.A.; jS'eefetary—Dr. Coleman; Treasurer—A. K. Somerville; 
Comdl~Dv. L. Boor, Dr. J. Hudson, J. Holloway, J. S. 
Browning, and W. S. Littlejohn; Curator —Dr. Hudson. 


Md November, 1885. 

A. S. Atlrinson, President, in the chair. 

Papers, —1. “ Observations on the Eecent Solar Eclipse,” by 
the Bishop of Nelson ; (2) by J. Meeson, B.A.; (3) by Dr. Cole¬ 
man; (4) by the President; (5) by Dr. Hudson. (Transactiom, 
iv875.),.,. . 

6, “ A Eain Chart for the Year,” by the Bishop of Nelson. 

The Bishop of Kelson was nominated to vote at the eleotion of a 
Governor of the New Zealand Institute. 


; 7th December, 188^, 

. A. S. Atkinson, President, in the chair, 

Papcrs.-^l. “ On Telegraphy,” by J< 0. Lookley. 

2, “ A Description of the Stalaotite Oaves at Oollingwood," 
by J. S. Browning. , ; 






lueieotviugy* 

Qn ^fP AUATTVR Abstract for 1885 and previous Years. 
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NOTES ON THE WEATHEE DUEING 1886. 


Jantjam.—O n the whole, showery weather, but total rain under the 
average; temperature at all stations less than average; some bright, pleasant 
days; winds moderate. Earthquake felt in North on 16th, at 6.10 p*m., 
slight, N. and St 

Fbbeuahy.—E xcept in South, the rainfall has been muoh less than the 
usual average for this month, and . the weather on the whole has been fine, 
wit^ light variable wind. Earthquake felt on 19tb, in North Island, at 8.80 
a.rD!; very, slight; brilliant meteor on SOth. 

March.—G enerally a wet, unpleasant month, with frequent squalls and 
cold weather. 

Aprui.—S ine weather, with generally li^t wind and sMaall rainfall. 

May.—S howery weather ,during this month, but no very heavy falls of 
rain. Wind,' on the whole, moderate; temperature, below average. 

June.—E ine Weather during this period for time of yeilr; little rain, and 
moderate or light wind; temperature raihor above the average. ‘ 

July.—W eather about the average ior time of year, Earthquakes at 
Wellington, 18th, 9.43 p.m., and on 26ih,. 7.60 p.m.,; SHght; also at Linop 
on 26th, at same time, shght. v - ^ : 

AtrexjsT.—Bain rather under the average, and, on the whole, seasonable 
weather, though some severe days experienced in the South, with strong 
winds. Earthquake at Wellington on 6th, at 6.10 p.m., rather sharp. 

SErrBMBER.—Generally fine weather during this month, with small 
rainfall, and about the average temperature. 

' October.— On the whole, fine for the time of year, except rain in excess 
. at Wellington and squally weather; temperature about the average. Meteor 
oh 20th, to eastward. 

^ generally at all stations during the month, with 

tidoderate winds* 

Deoehber*— Tory fine weather at all places, the, rainfall considerably 
under the average; and the temperature was less than the usual average for 
this month* Earthquake reported on 18th, at 7.16 a*m,, and on the 20th, 
ajj 7.20 a*m., at Wellington. 
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Babthqdakes reported in New Zealand daring 1885. 


Place. 

January. 

1 

.S’ 

A 

0 

April. 

i 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

Total. 

WoodYille e. 

15* 












1 

Hawera .. 
Feilding • * 


20 










1 






26* 






1 

Pat6a , . 







26* 






1 

Foxton i . 





9 ' 


'5 





2 

Wanganui.. 
Wellington 
Blenhoim * • 

is* 










1 

16 

19 





18,26 

26* 

5’ 




is* 

6 

16* 






ii 


B 

Nelson .. 

16 











1 

Bobs 





20 * 







1 

Christchurch 
Ashburton *. 

ir 





26* 






2 






26 


27* 




2 

Lincoln .« 







26 





1 

Tiniatu # * 








27* 




1 

Westport 
G-reymouth 
Kumara », 


26* 





26*. 





2 


• • 




26* 






1 


25* 










1 

Holdtika .» 


26* 





26* 






2 

Oamaru 


27* 









26* 

2 













The figures denote the da; of the month on which one or more shocks were 
fdt. Those with an asterisk affixed were described as smart, those 
with a dagger as mere shocks, The remainder were only slight 
tremors, and no doubt escaped record at most stations, there being no 
instrumental means employed lor their detection. These tables are 
therefore not reliable as far as indicating the geographical distribution 
of the shocks. 
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NEW ZEALAND INSTITUTE. 


HOJ?OEAEY MBMBEE8. 

1870. 

Drtjry, Eear-Actmiral Byron, E.N. MuelijER, Baron Sir Fjsbpinand von, 

Finsoh, Otto, Ph.B., of Bremen K.C.M.G., M.!)., F.B.S. 

Flower, W. H., F.E.S., F.E.C.S. Owen, Sir Bicharp, K.C.B., D.O.L,, 
Hooker, Sic J. D., K.O.SX, O.B., F.E.S. 

M,D., F.B.S. Bichardb, Vice-Admiral Sir O. H., 

O.B., F.E.S. 

1872. 

CrREY, Sir CrEOROB, E.C.B., B.O.Ii. I Huxley, Thomas H., LL.I)., F.B S; 
Stokes, Vice-Admiral 1. L. 

.. ■••187A - V ' 

Bowen, Sir Geo. FEROUsoNj G.O.M.0. GiiNTHBB, A,, M,D.i M.A., Bh.I)*, 
OAMBRmaE, The Bev. 0. PioKARp, F.B.S. 

.•■'M.A., 0*M.2!.S., , 

; ;■ v:/,yia74.:v'''/; : 

MoBaohlan, EoBBRTi F.L.S, 1 Newton, u^ERED, F.B,S. 

im&. - , 

: ScfljATER, Philip Lutley, M.A., Ph.D., F.E.S. 

1876. 

Etheridge, Prof. Egbert, F.E.S. | Berggrbn, Dr. S. 

1877. 

Weld, Sir Frederick A., K.O.M.0. | Baird, Professor Spencer F. 
Sharp, JDr. B. 

1878. 

holler, Professor Max, F.E.S. | Tenison.V7ood«, Bov, J. F., F.L.S 

1880. 

The,Most Noble the Marquis op Normandy, 0.O.M.G. 

■ 

Thqe^ojst, Sir William, F.B.S. | Ellery, Eobeht L. if., F,B.S. 

'■ -■ ■ ■ 

Gray, Profes^r Asa . Wallace, A. B., . .8 , 

BiOHARDrBhWDLER,'^ 
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List of Members, 
ORDINAEY MEMBERS. 


WELLINGTON PHILOSOPHIOAL SOCIETY. 
[* Life Members.] 


Allen, J . A., Masterton 
Allen, P. 

Allen, G. 

ABlicroftjG. 

Atkinson, A. 8., Nelson 
Baillie, Hon. Capt. W. D. H. 
Baird, J. D., C.B. 

Baker, 0. A, 

Bannatyne, W. M. 

Barleyman, John, New Ply¬ 
mouth 

Barnicoat, J. 

Barraud, W. F. 

Barron, 0. 0. N. 

Bate, A. T. - 
Batkin, 0^ T. 

Beetham, G., M.H.E. 

Beetham, W., sen., Hutt 
Bell, E. D* 

Bell, H. D. 

Best, Em Gisborne 
Binns, G. J. 

Birch, A. S. 

Blackett, J., C.E. 

Blair, J.E. 

Blundell, Hemy 
Bold, E. H., 0.E., Napier 
Boor, Dr., Nelson 
Bothamley, A. T. 

Braithwaito, A., Hutt 
Brandon, A. de. B.* jun. 
Brewer; H. M., Wanganui 
Browne, Dominick 
Brown, W* E. E. 

Buchanan, John, , 

Bull, h’roderick 

Duller, W. L., C.M.Gm D.Sc., 
...■P.E.B.'-: 

Burgess, W. T. 

Burhe, J. 

Byrne, J. W. 

Cahill, i)r;: 

Oalders, Hugh, Wanganui 


OalUs, C. 
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PREFACE. 


The present volume commences a new series of the “ Trans¬ 
actions of the New Zealand Institute,” in which, for convenience 
ani economy,, the size of the page has been reduced from royal 
to demy octavo. An alphabetical index has also been added to 
the volume for the first time. A General Alphabetical Index 

of Authors and Subjects, for the seventeen volumes which con-. 

/ 

. stitute the first series, has been prepared, and willbe presep' 
to all members of the Institute along with this ’ ****^'*^'^ 
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ABSTRACTS OF RULES AND STATUTES. 

Gazetted in the " New Zealand Gazette,” 9tb Maboh, 1868. 

Section I. 

IneoiforaMon of Societies. 

1. No Society shall be incorporated with the Institute under the pro¬ 
visions of “ The New Zealand Institute Act, 1867,” unless such Society shall 
consist of not less than twenty-five members, subscribing in the aggregate a 
sum of not less than fifty pounds sterling annually, for the promotion of art, 
science, or such other branch of knowle^e for which it is associated, to be 
from time to time certified to the satisfaction of the Board of Governors of 
the Institute by the Chairman lor the time being of the Society. 
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2. Any Society incorporated as aforesaid shall cease to be incorporated 
with the Institute in case the number of the members of the said Society 
shall at any time become less than twenty-five, oi: the amount of money 
annually subscribed by such members shall at any time be less than £50. 

3. The by-laws of every Society to be incorporated as aforesaid shall 
provide for the expenditure of not less than one-third of its annual revenue 
in or towards the formation or support of some local public Museum or 
Library; or otherwise shall provide for the contribution of not less than 
one-sixth of its said revenue towards the extension and maintenance of the 
Museum and Library of the New Zealand Institute. 

4. Any Society incorporated as aforesaid, which shall in any one year 
fail to expend the proportion of revenue affixed in^ manner provided by 
Eule 3 aforesaid, shall fiom thenceforth cease to be incorporated with the 
Institute. 

5. All papers read before any Society for the time being incorporated 
with the Institute shall be deemed to be communications to the Institute, 
and may then he published as Proceedings or Transactions of the Institute, 
subject to the following regulations of the Board of the Institute regarding 
publications:— ' 

JRegulations regarding publications. 

(a.) The publications of the Institute shall consist of a current abstract 
of the proceedings of the Societies for the time being incorporated 
with the Institute, to be intituled, “ Proceedings of the New Zealand 
Institute,” and of transactions, comprising papers read before the 
Incorporated Societies (subject, however, to selection as hereinafter 
mentioned), to be intituled, “Transactions of the New Zealand 
Institute.” 

(6.) The Institute shall have power to reject any papers read before any 
of the IneorjK)rated Societies. 

(c.) Papers so rejected will be returned to the Society before which they 
were read. 

(d.) A proportional contribution may be req.tured from each Society 
towards the cost of publishing the Proceedings and Transactions of 
the Institute. 

(e.) Each Incorporated Society will be entitled to receive a proportional 
number of copies of the Proceedings and Transactions of the 
Institute, to be from time to. time fixed by the Board of Governors. 

(f.) Extra copies will be issued to any of the members of Incorporated 
Societies at the cost price of publication. 

6. All property accumulated by or with funds derived from Incorporated 
Societies and placed in the charge of the Institute, shall bo vested in the 
Institute, and’ be used and applied at the discretion of the Board of Governors 
for public advantage, in like manner with any other of the property of the 

.Institute. 

7. Subject to “ The New Zealand Institute Act, 1867,” and to the fore¬ 
going rules, .all Societies incorporated with the Institute shall be entitled to 
retain or alter their own form of constitution and the by-laws for their own 
management, and shall conduct their own affairs. 

8. Upon application signed by the Chairman and countersigned by the 
Secretary of any Sooietyj accompanied by the certificate reqiuired under Buie 
No. li a certificate of incorporation will be granted under the Beal of the 
;Institute, and will remain in force as long as the foregoing rules of the 
Institute are complied with by the Society. 

';:SKcirioN, 

',. - Management of the Property of the Imtiimte* 

; ; j AU donations by Soci^ies,. Public Bepattments, or Private Individ 
du^s to the Mtomn of 1^0 institute, shall be acknowledged by a printed 
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form- of receipt, and shall be duly entered in the books of the Institute pro¬ 
vided for that purpose, and shall then be dealt with as the Board of 
Governors may direct. 

10* Deposits of articles for the Museum may be accepted by the In¬ 
stitute, subject to a fortnight’s notice of removal to be given either by the 
owner of the articles or by the Manager of the Institute, and such deposits 
shall be duly entered in a separate catalogue. 

11. Books relating to Natural Science may be deposited in the Library 
of the Institute, subject to the following conditions 

(a.) Such books are not to be withdrawn by the owner under six months’ 
notice, if such notice shah be required by the Board of Governors. 

(b.) Any funds specially expended on binding and preserving such 
deposited books at the request of the depositor, shall be (Jiarged 
against the books, and must be refunded to the Institute before 
their withdrawal, always subject to special arrangements made 
with the Board of Governors at the time of deposit. 

(c.) No books deposited in the Library of the Institute shall be removed 
for temporary use, except on the written authority or receipt of the 
owner, and then only for a period not exceeding seven days at any 
one time. 

12. All books in the Librarjr of the Institute shall be duly entered in a 
catalogue, which shall be accessible to the public. 

13. The public shall be admitted to the use of the Museum and Library, 
subject to by-laws to be fi-amed by the Board. 

Section IIL 

The Laboratory shall, for the time being, be and remain under the 
■exclusive management of the Manager of the Institute. 

Section IV. 

Of Date 23ed Septembee, 1870. 

Scnorary Memhet's, 

^ Whereas the rules’of the Societies incorporated under the New Zealand 
Institute Act provide for the election of Honorary Members of such Societies; 
but inasmuch as such Honorary Members would not tha’cby become mem¬ 
bers of the New Zealand Institute, and whereas it is expedient to make 
provision for the election of Honorary Members of the New Zealand In¬ 
stitute, it is hereby declared-— 

let. Each incorporated Society may, in the month of November next; 
nominate for election as Honorary Members of the New Zealand 
Institute three persons, and in the month of November in each 
succeeding year, one person, not residing in the colony. 

2nd. The names, desoriptionsi and addresses of persons so nominated, 
together with the grounds on which their election as Honorary 
Members is recommended, shall be forthwith forwarded to the 
Manapr of the New Zealand Institute, and shall by him , be 
submitted to the Governors at the next succeeding meeting. 

3rd. From the persons so nominated, the Governors may select in the 

■ first year not more than nine, and in each succeeding year not 
more than three, who shall from thenceforth be Honorary Members 
of the New Zealand Institute, provided that the total number of 
Honorary Members sh^ not exceed thirty. 
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LIST OF INCOEPOEATED SOCIETIES. 


NAME OF SOCIETY. 

Wellington Philosophical Society 
Auckland Institute - - - 

Philosophical Institute of Canterbury 
Otago Institute - - 

Westland Institute - - - 

Hawke’s Bay Philosophical Institute - 
Southland Institute - - - 

Nelson Philosophioal Society 


DATE OF INCORPORATION, 

lOth June, 1868. 
10th June, 1868, 
22nd October, 1868. 
18th October, 1869* 
21st December, 1874* 
31st March, , 1876. 
21st July, 1880, 
20th December, 1888. 


OPPICEES OP INCOEPOEATED SOCIETIES, AND 
EXTEACTS PEOM THE EULES. 

WBILINGTON PHILOSOPHIOAL SOCrSTy, 
Office-bearers for 1886.— President^!mies Hector, M.D., 
O.M.O., P.E.S.; Vice-presidents —P. B. Hutchinson, M.R.O.S., 
W. T. L. Travers, P.L.8.; Council —Martin Chapman, Hon. 
G. R. Johnson, M.L.C., W. M. Maskell, F.M.S., A* de B. 
Brandon, jun., Charles Hulkej P.C.S., A* E, Newman, M.B,, 
M*I^‘O.P,, B. Govett; Secretary md Treasurer— B. Gore; 
Wi E. Vaux, 


: Mmtracis from the MuUs of the Wellington Philosophical Society. 

5. Every member shaU contribute annually to the funds of the Society 
ttie sum of one guineA 

■ 6. The annual contribution shall be due on the first day of January in 
each year. 

7. The sum of ten pounds may be paid at any time as a composition 
for life of the ordinary annual payment. 

14; The, time and place of the General Meetings of members of the 
Society shall be fixed by the Council and duly announced by the Secretary. 


AUOKLANP INSTITUTE. 

OrTTCB-BBARERS FOR 1886—Professor F. D* 
BroTO, B.Sc.; Vice-presidents—3. A, Pond, H. G. Seth Smith; 

Baber, C.E., 0* Cooper, Hon. Colonel Haultain, 
E. A. Mackechnie, J. Martin, P.G.S., J. M. Moore, M*D., T* 
Peacock, M.Bt.E:., Eev. A. G. Purchas, M.R.O.S.E*, S.P. Smith, 
P.E.G.S., J* Stewart, C.E., Professor A. P. Thomas, P.L.S*; 
Searetary and Treks^^^^ P.,, Cheeseman, P.L;S., P.Z.S*; 
Auditor^! f Meii, ^ 



Incorporated Societies. 


xvii. 

Extract from the Rules of the Auckland Institute. 

1. Any person desiring to become a member of the Institute shall be 
proposed in writing by two members, and shall be ballotted for at the next 
meeting of the Council. 

4. New members on election to pay one guinea entrance-fee, in addition 
to the annual subscription of one guinea, the annual subscriptions being 
payable in advance on the first day of April for the then current year. 

5. Members may at any time become life-members by one payment of 
ten pounds ten shillings, in lieu of future annual subscriptions. 

10. Annual General Meeting of the Society on the third Monday of 
February in each year. Ordinary Business Meetings are called by the 
Council from time to time. 


PHILOSOPHICAL INSTITUTE OF CANTBBBUEY. 
Office-bearers for 1886.— President —A. D. Dobson ; Vice- 
presidents —W. H. Symes, M.D., and Geo. Hogben, M.A.; Hon. 
Treasurer —H. R. Webb ; Hoh. Secretary —Charles Chilton, 
M.A,; Hon. Auditor —0. E, BlaHston ; Council —Professors 
Hutton and Haslam, Messrs. C. E. Bevan, Brown, R. W. 
Fereday, T, Cook, S. Hurst, Seager. 


Extracts from the Rules of the Philosophical Institute of Canterbury. 

21. The Ordinary Meetings of the Institute shall be held on the first 
Thursday of each month during the months from March to November 
inclusive. 

35. Members of the Institute shall pay one guinea annually as a sub¬ 
scription to the funds of the Institute. The subscription shall be due on 
the first of November in every year. Any member whose subscription shall 
be twelve months in arrear shall cease to be a member of the Institute, but 
he may he restored by the Council if it sees fit. 

37. Members may compound for all annual subscriptions of the current 
and future years by paying ten guineas. 


OTAGO INSTITUTE. 

Office-bearers for 1886.-—Prm'dmi-—Professor Parker; 
Vice-presidents —Dr, Hookin and Mr. G. M. Thomson; Honorary 
Secretary —Professor Scott; Honorary Treasurer —Mr, J. C* 
Thomson; Council —Alexand^jr Wilson, M.A., Dr. Petrie, M.A., 
D. Oolquhoun, M,D., P. R. Chapman, J. De Zouche, M.D., 
H. Skey; Auditor —D. Brent, M.A. 


Extracts from the Constitution and Rides of the Otago Institute. 

2. Any person desiring to join the Society may be elected by ballot, on 
being proposed in writing at any meeting of the Council or Society by two 
members, and on payment of the annual subscription of one guinea for the 
year then current. 

6. Members may at^ any time become life-members by one payment of 
ten pounds and ten shillings in lieu of future annual subscriptions. 
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8. An Annual General Meeting of tiie members of the Society shall be 
held in January in each year, at which meeting not less than ten members 
must be present, otherwise the meeting shall be adjourned by the members 
present from time to time, until the requisite number of members is present, 
(5.) The session of the Otago Institute shall be during the winter 
months, from May to October, both inclusive. 


WESTLAND INSTITUTE. 

OmoE-BBABEES POE 1886.— President —T. 0. W. Croft; 
Vice-president —J. P. Will; Treasurer —0. F. A. Broad; Com¬ 
mittee —^W. A. Spence, Wm. Kenny, Jno. Nicholson, H. L. 
Eobinson, A. H. King, 0. Horgan, E, B. Sammons, J. W. 
Souter, G. Clarkson, Captain Bignell, James Park, Eev. H. 
Gonld ; Secretary —^Eichard Hilldnip. 


Extracts from the Buies of the Westland Institute. 

3. The Institute shall consist:—(1) Of life-members, i.e., persons who 
have at any one time made a donation to the Institute of ten pounds ten 
shillings or upwards; or persons who, in reward of special services rendered 
to the Institute, have been unanimously elected as such by the Committee 
or at the general half-yearly meeting. (2) Of members who pay two pounds 
two shillings each year. (3) Of members paying smaller sums, not less 
than ten shxUings. 

3. The Institute shall hold a half-yearly meeting on the third Monday 
in the months of December and Jane. 


HAWKERS BAY PHILOSOPHICAL INSTITUTE. 
Ofpiob-bbaebes foe 1886.— President —W. I. Spencer; 
Vwe-presidmt —J. Goodall, M.I.C.B.; Council —H. HUl, P. W. 0. 
Sturm, S. Locke, N, Heath, J. T. Carr, A. P. Sheath; Hon, 
Secretary and Curator —^A. Hamilton; Hon, Treasurer —J. N, 
Bowerman; Auditor —T. K. Newton. 


Extracts from the Buies of the Hawkers Bay Philosophical Institute. 

3. The annual subscription for each member shall be one guinea, 
payable in advance on the first day of January in every year. 

4. Members aoaay at any time become life-members by one payment of 
ten pounds ten shillings in lieu of future annual subscriptions. 

(4.) The session of the Hawke’s Bay Philosophical Institute shall be 
during the winter montiis from May to October, both indusive; and general 
meetings shall be held on the second Monday in each of those six months, 
at 8 pun. 


SOUTHLAND INSTITUTE. 

Offiob-bbaebks FOE 1886.—Dr. Galbraith; Ffcs* 
Yen. Archdeacon Stocker; Messrs. Bailey, 

Scmtton, Mehaffey, Gnthbertson, and Dr. Gloss ; Treasurer— 
Mr* Eobertson; Secratary^'Mx, B. Webber. 
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NELSON PHILOSOPHICAL SOCIETY. 
Office-beabees foe 1886.— President —A. 8. Atkinson; 
Vice-presidenU^The Bishop of Nelson and J. Meeson, B.A,; 
Secretary —Dr. Coleman; Treasurer’^A. K. Somerville; Coun¬ 
cil—Di. L. Boor, Dr. J. Hudson, J. Holloway, J. S. Browning, 
and W. 8. Littlejohn; Curator —Dr. Hudson. 


Extracts from the Rules of the Nelson Philosophical Society. 

4. That members shall be elected by ballot. 

6. That the annual subscription shall be one ^inea. 

7. That the sum of ten guineas may be paid in composition of the 
annual subscription. 

16. That the meetings be held monthly. 

23. The papers read before the Society shall be immediately delivered 
to the Secretary. 
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TRANSACTIONS 

OF THE 

NEW ZEALAND INSTITUTE, 

1 8 8 5. 


I. — MISCELLANEOUS. 


Art. I .—The Mmn in Asia, 

By E. Tregear. 

[Bead before the Philosophical Society^ WelUngtorh August^ 1885 .] 

One who is an authority on Philology (Dr. Latham), when com" 
menting on the Polynesian language, says “The first thing 
tvhich commands attention is its thorough insular or oceanic 
character.” 

It is this mistake, made by all the other European scientists 
also, which it is my endeavour to correct; so far from being 
insular, its every word is kindred to the speech of the mainland, 
and, far from being oceanic, it stretches from Iceland and the 
Isle of Man across the continents of Europe and Asia. 

In reading this paper, I must consider the argument used in 
“ The Aryan Maori ” as being in the possession of my hearers. 
I have arrived at the conclusion, mainly by the evidence of lan¬ 
guage, that the Maori is a branch of that great race which 
conquered and occupied the major part of Europe, Persia, and 
India. Of the three divisions of language, the monosyllabic, 
the agglutinated, and the inflected, the Aryans have been sup¬ 
posed to possess the characteristic of an inflected grammar, 
while the Maori has been set down among the agglutinated 
group. But, however true it may be that the Aryan languages 
are now inflected, I think it can hardly be pretended that they 
were always thus; grammar is a mere matter of development, 
and the primitive tribes from whom we are all descended 
troubled themselves little with the intricacies of scholasticism; 
the “ bare-Hmbed men with stone ates on their shoulders ” who 
conquered Europe had not conquered the Greek grammar, nor 
had the victors over the Nagas of India evolt^ed the “ rules of 
external and internal Sandhi” to vex the soul of the student of 
Sanscrit, The Maori has crystallized his speech in that mode 
which the primitive Aryans used, perhaps 4,000, perhaps 6,000 
years ago. 
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It may be said, perhaps, that I throw too much importance 
into the resemblances of words, and that the community of Ian- 
guage is not the only conclusive proof of unity of race. But, 
each to his own department, it will be for the geologist, the 
anthropologist, and the general historian to deal with the ques¬ 
tion more fully—where I go outside the province of language I 
do so only in the briefest manner. But it is to language that 
the scientist looks for his most conclusive evidence of common 
descent. The measurement of skulls, the comparisons of reli¬ 
gions, the groupings by shades of colour, would never have led 
to the certainty that the dusky Hindoo was brother to the fair 
Prussian, had not the testimony of language been decisive. A 
change of locality induces alteration in the lower animals far 
greater than any variety in the races of men; the pig, trans- ’ 
ported to South America, becomes in some cases red, in some 
black; it gets a thick fur, underneath which, is wool, some even 
have solid hoofs ; the number of the vertebrte difers in different 
species, and the wild hog has six incisor teeth in the upper jaw, 
and six in the lower, while the tame animal has only three. 
According to M. de Quatrefages there is a race of cattle in Pia- 
centino which have fourteen pairs of ribs instead of thirteen, 
pr. Draper affirms that da or fairness of skin depends on 
the manner in which liver performs its duties, and that 
colour has no reference to race. .The ravages made by even half 
a century qf degradation, are well shown by Brace in his manual 
of Ethnology: “ Malacca,’Vsays Dr, Yvan, “ has about 80,000 
inhabitants.. This population is composed of Portuguese, Dutch, 
EngEsh, and Chinese. ' Among the inhabitants of Eui*opean 
origin, the Portuguese are the most numerous. They are, for 
the.most part, deseendants of the ancient conquerors of Malaisia.; 
Their fathers were the companions of Vasco di Gama and Albu¬ 
querque, but like the monuments that their ancestors raise<l, 
and which coyer the soil of their ruins, they also have been in¬ 
jured by degr^atipn and age.’’ After mentioning that they are 
lower in every way than the Malay, that even their features 
have put on an Ethiopian type, he resumes: “ The majority bear 
iHustrious Dtames, and they are ignorant who were their fathers,, 
and what ray of fhe past pm^^ their obscurity. In the space 
of halta century, perhaps, religion, morals, traditions, written 
transmission of thought, are effaced from their remembrance.’’ 

The Maoris have had no such fall; in their religion, their 
language, their custofms, they seem simply not to have advanced^ 
■bpt among them ^ as' we shoidd have stood among bur 
;<M,ancesto^ m the ege of poEshed stone weapons, the N'eoEthio 
.penod.^ I wiE, then, revert to the chief Ene^^'b^^^^ 
parison,; that of language, add will compare Maori with tongues 
ho^ s]^ken. j pirst,; the;i^ Hin^ 

du^ni is scarcely to he called a language; it is a compound of 
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three great languages—Sanscrit, Persian, and Arabic. Of the 
Maori agreement with older Sanscrit I gave many examples in 
the Aryan Maori ”—when a dictionary (which I have ordered 
from England) arrives, I shall be able to show the older forms 
at a greater length. The words I shall call Sanscrit are those 
written in the Hindu dictionary in Sanscrit characters, the 
Persian being written in Persian. The Arabic is a Semitic 
tongue, and I do not understand it. Let it be remembered that 
probably the Hindu and the Maori languages have been flowing 
apart in two distinct streams for over 4,000 years, and I think 
the following examples will be thought to be very strange 
coincidences indeed. 

In showing these comparisons I must remind my listeners 
that ng and k are interchangeable, that r and I are interchange¬ 
able, r and d, ^ and h, and that the Maori language insists on a 
vowel following a consonant, thus ;plu would be poru ox puru, 
English instances of the interchange of r and I are—Prince 
Harry into Prince Hal, Sarum into Salisbury, &c. The ng into 
the k sound is finely shown in the Latin —tango becoming tactus; 
pingo, pictias, &c., so that all these changes have Aryan features. 
A good example of r to d is the Maori ra, a day, changes to the 
Danish the German the English day—-tihe German and 
Danish interchange of d to t being equal to*that of Sanscrit to 
Maori, as will be shown by exanii)les. 

Hindustani. 

SANSCRIT. MAORI. 

UkhaTf to root up Hauhake^ to root up crop 

to extirpate nhupapa, to finish, consume 

apaa, fraternity ajao, to gather, together 

apaa, fraternity apw, a company of labourers 

utar^ to cross, low water nta^ the land, coast 

utai\ the fare (ferry) uin, the price paid 

to transport, caiTy ttia, to load a vessel 

oitwr, to hurry 

(atutey to jostle 

var,. a day taa, a division of time 

achunf a teacher ako, io teach or learn 

ar, contention, dispute anta, irascible 

fiWf, to desire, have children a?, to procreate 
a/cimi, defamation aAdr/, to reject 

dnM, the eye aytya, to look 

ayda, firm, strong , aArtia/fit, firm, strong 

before, beyond a/c^, before, onwards 

;«#> to pre^^ aki-aM, to uxge on 

alangi the way, direction the path 

Mnokhaf singular, rare amhe^ only 

^ BW'P 
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hat^ to speak, question 

bak, to speak 

bal, a baby 
hal, the hair 
hal, a sprout 

ban, m Borrow 

haUi form, colour 
hao, wind, flatulence 
bach, a root 
bwra, seed 

Barahif the goddess of eruptive 
diseases 

haru, jungle grass 
Urashi to separate 
harah, a homestead 
cakes 

bara, worthy, eminent 
barhna^ to increase, expand 
bamlcfi an adze 
bagU, a wading bird 
haU^ a beam 


MAORI. 

pataif to question 
ipaJdJd, to question 
[mJdtvaha, boastful 
par are, to bawl 
pare, a band for the hair 
pmiri, a sprout 
\pana, to thrust away 
[panga, to throw 
pam, to paint 
palm,io burst, explode 
paMaka, a root 
pxira’pura, seed 
para, affected with pimples 

paru, to thatch 
pirara, to be separated 
para, to fell bush, to clear 
parare, food 
para, bravery, spirit 
pxmna, to run over 
pahore, scraped off 
pahura, a swamp hen (pukeko) 
para, a tree out in halves down 
the middle 


buibida, to bubble pti-pu, to bubble up, boil 

hahu, a wife (from vah to carry) wahme, a woman, wife 
to eat • popoa, sacred food 

Mor, the dawn jjwad, the dawn 

feAwfe, the stomach the stomach 

' ^ (p%iM-2^uhi,imthoxB or ornament 

jewels, embelhshment for the hair 
[puiaM, tremiire 


hhuka, lohging, fond 

hhuka, hungry 
Mokt, artless, simple 
hhmna, to burri 
bhae, to fear 

deceit ' 

hMchkana, to scare 
bJmrkhas, splinters : 
contact 
td % 
to rout 


( piiku, the affections 
jealous 
without food 
, porahu, awkward 
p«7mnw, to burn 
jsam, afraid , 

double 

piikana, to stare wildly 
piraUay&tmooti 
piri, to come close 
jaiV^rtyto join battle . 
pakanga, hostilities 


^ to pnt^o flight 

, ^ ^ ^ to clear off 

crooked peka, to feranch, tnra aside 
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ghin, disgust, aversion [keJ.hmio, stinking, offensive 

ghuggUf an owl kokou, an owl 

ghan, clouds konga^ cloudy 

glii^ butter kvnaki^ a relish 

gahhha, bedding ka'pi^ to be covered 

gaUa, a cork, plug kati, shut, closed 

gatlvi, a small bundle ka-kati, to tie in bundles 

garra, reddish fewra, red 

gal, the throat koro-koro, the throat 

gulal, red powder kiira, red 

cow-dung used for plaster- kaupa-pa, a floor 
ing the floor 

gohar, a deity over cattle kaupa^pa, a wise ] 

gopiya, a sling (used to drive kopere, a sling 
away cattle) 


kaupa^pa, a wise man, oracle 


(£r;S>?Jr 

gol, a channel korou, a channel 

golf round, annular koni, looped 

khal, a hide /an, a hide 

khad, to dig /can, to dig for 

kgari, a garden bed keri., to dig 

ket, a comet kotiri, a meteor 

khas, a load kaive, to carry 

kga, what ? /aa, when ? 

to, to out koti, to cut 

kaj, a feast, dinner kai, food 

Jcakatua, crested parrot (cocka- kaka, a parrot 

too) 

ham, sldll, dexterity ha-kama, quid 

kgn, io say bittei* things kawja, to curs< 

kachcha, green , kakariki, greet 

kaphapi, to tremble, shake kapekapeta, to 

kwna, bitter kawa, bitter 

kuB, a mattock ko,z> spade (a 

Dhori, the bull Maori graft-w< 


ka-kajna, quick, nimble 

kamja, to curse 

kakariki, green 

kapekapeta, to flutter, writhe 

kawa, bitter 

koi a spade (a sort of) 

Maori graft-words, tar a, 


This is useful as showing the change ofd into t. 


dm, poor, a pauper whaka-ima, to treat as a slave 

daur, a, string tan, a string 

dudhi, the breast (mother’s) y^^huhi-tete, to milk 

rfAam, a robber ifato, a thief 

dhaga, a thread taka, a thread 

cMmm, to burn the dead to set on fire 

(Eeferred to afterwards.) 

f|/tar/<^ a noarch, attack taua^ a war party 
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SANSCRIT. 

dhu7% far-off 
dhura, Bt boundary 
dharallay a swarm 

dhaJcka^ to "pvLBhi shove 
dhahha, to fall frequently 
dhan^ riclies, property (but 
especially cattle) 

Compare (Lat.) 
dhupy the sunshine, warmth 
duhdha, doubt 
ddbnay to be concealed 
dabaky to hide 

taoy to heat 

tujhy thine 
teva7', eyesight 

tiya (and tia) a boundary mark 

tiri! have mercy I save us 1 
tdngiy a hatchet 
tar tcLTy piece by giece 
idf tary to tear to pieces 
darling 

tabar tor, one after the other 
tara, a star 
taty to strike 
taya, a thread 

tmkiy m ear-ring 

tur turiy a trumpet 
tirchay oblique 
Ian, chastisement, 

tareray ^ buoy 
laiZar^ the b#y 
ini, lace/ 

to thump ;■ 

^ thak^dy a^heap,' , ■ 
-■tApra,'a'few-, 


MAORI. 

turehuy indistinctly seen 
«ttn, a fence-post 
tiiraha, to keep away 
tararauy to make a loud confused 
noise 

whaka-la/fa, to throw down 
tataka, to fall off 
tanay his (possessive) 
property, 
pem and pecunia. 

Mpxiy to glow, redness 
tupiiay strange, uncertain 
tapaniUy to go stealthily 
tapakiy to cover 
ta-taoy a long while cooking 
tad-pukii, cook (wrapt in leaves) 
tauy thine 
tiwhay to squint 
tia, to drive in posts or pegs 
tiq-roa, straight side (as of a pa) 
tiri, offering to a deity 
toki, an axe 
Jatauy to count 
ia-tauy to attack 

tau 0 te ate,'* darling of one’s 
heart 

tapa-iaJdy one by one 
tara, to throw rays 
la, tb strike with a stick 
takdy a thread 
taringa, the ear ' 

’ hei-tikiy a pendent ornament (hdy 
to wear) 

tetm*ey a trumpet 
Ur aha, to lean 

whaka-lan, expose to chastise¬ 
ment 

twrma, a buoy, float 
the chest 

hotuiy lace 

tapa, to pulverize soil 
taka, a heap 
torutorUytm 
tm*0, to float 

to; be liquid 
tb pas^ by 

iaamhey go Tpmid a cornier ’ 
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SANSCEIT. 

cheating 

hela, to shove, push 
hel, a basket of cow-dung 
hullar, a crowd 
mta^ kindred 

nichor, the end, termination 
nain^ the eye 
nikki, small 
a hne, row 
lagxt^ adhering 
lapat, the flame 
lata, a creeper, vine 
latar, overwork, fatigue 
lank, a quantity 
mohri, ends of a garment 
mae, a harrow 
rnantar, a spell charm 
niok, silent, dumb 
xmikh, the mouth, face 
nmli, the tap-root 
mmtthi, the hand 
niaxiana^ to persuade 
77ioh, aflection, love 
matkana, to ogle, wanton wii 
the eyes 
7mta, faj. 

mat, understanding 
matha, the forehead 
xnala, a necklace^ rosary 
pata, a sword 
partala, a sword-belt 
pimja, an offering to a deity 
a screen, veil 

pahka, matured, cooked 

pott, to cover 
phari, a small shield 
phut, an opening 
pi, to love 
pet, the belly 
paUu, the border, edge 
pau, the grey dawn 
pokhair, a pool 
pfim, three-quarters 
poe, papa, B, pot-herb 
a foot 


MAORI. 

tito, to invent, lie 

hh^aii, a paddle 

hereumu, a cooking-shed 

hitra-hura, visitors 

ngati, a tribe, or relations 

neku-nekii, to decline (as the sun) 

nana, the eyebrow 

7iohi-noM, small 

ra-ra7iga,.Bi row 

7'aka, entangled 

ra-7*api(>, to flash forth 

rata, a creeper, vine 

rata, tame, quiet 

f'anga, a shoal of fish 

moi'e-ynoi^enga, the end 

inaea, to take up crop 

yyiata, a charm 

moke-moke, solitary, lonely 

rnoka, a muzzle 

more, the tap-root 

ynatau, the right hand 

ynanene, importunate 

ynomo, offspring 

1 matakana, to be on the lookout, 
look shy 
ynatu, fat 
matau, io)mQV^ 

, mata, the face 
maro, a girdle 
patu, a weapon 
patai, a girdle 

pure, a ceremony of lifting tapu 
patu, a wall-screen 
paka, dried 
• pakari, matured 
■oaku, dried, set 
potae, a hat, to cover 
pare, to ward off 
puta, to pass through, a hole 
pie, to desire earnestly 
pito, the navel 
parua, edge of a bowl 
puao, the dawn 
a well, hole 
puuga, an odd number 

sowthistle, greens 
patere, a dance 



10 


Transactions* — Mmellamous* 


SANSCEIT. 

fatar^ a dancing girl 
papar, cutaneous disease 

pat, sound of breaking 

py-s, milk 
pat, a platform 
chapar, hard soil 

clmpana, to chew or bite 


cimp, silence, stillness 

chippi, a patch 
chat, instantly 
cJmt, a scratch or scar 
chitrana, to, scatter, strew 
chatnw, scattering 
ehtti (in comp.), common, 
people 

chahka, the pavement, floor 
anger , 

love, affection 

eUr, milk (white) 
ekekke, pudendum muliebre 
chivar, tattered clothes 
cJiarcka^ talk, report 
jeli, eif Xdke 
to be bom 

jah, at the time, when 

jag, a feast, entertainment 

jani, a fainting fit 
jpru, a wife, consort 
a wife 

jhari, a jar or pitcher 
. smneru, the . Wy inountain 
the North 

isttji, a neefe, awl : ^ 

oelesM^^ 
frost4>^ 

;"'9^,^'-a:singer 


MAORI. 

patm'e, a dance 
paipai, cutaneous disease 
pato, to crack 
patate, to crack 

pi-pi, to ooze, pia, gum of trees 
pataka, a raised food-store 
tapa, to pulverise soil 
tapa^ chapped 
• tapalii, to chop 
^tapa-tapahi, cut in pieces 

the cave where the bones 
1 of the dead were deposited 

to deprive of power by a 
( charm 
tapi, to patch 
tata, sudden 
ta, to tattoo 
titan, to strew 
tatari, to sift, strain 
tiitua, ignoble, low born 

takahi, to trample on 
totoJie, to contend 
ItQpu, to pair 

to preserve 

tea, white (horn tete to milk) 
pudendum muliebre 
ti-tiwha, in patches 
tutara, gossip 
heru, a comb 
ai, to procreate 
apanoai, until 
\haka, a dance song 
[hakari, a feast 
awm, giddy, dizzy 
hoa, a wife or friend 
koa, a wife (Scotch a sweet¬ 
heart) 

hari, io carry 

hmno, io bring to a point (the 
Maoris of old knew the point 
. of stellar revolution) 
uhi, the tattooing needle 
SawaiM (savaiki) 

/itt/cee, a frost 
a spear 

■.m^j'asong ;; 
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SANSCRIT. 

rmig, to be melted 
rae^ a prince 

rat% enjoyment, intercourse 

m, anger 

rassif a rope 

rala, mingling, union 

rau, a host, swarm 

ruhk, (Pali, rukkho) a tree 

nikJia^ dry 

raula^ noise 

mtmcii a noose 

nilia, old . 


PERSIAN, 

/yof, a waste 
pan, winged 
mvcm^ expert, dexterous 
mvan, flowing, liquid 
ravamji, embarkation 
roz, the day 
rez, pouring, dripping 
rez ish, running at the nose 
charayah, grazing land 
ckopa, boiled rice 
cJiarkh, the celestial sphere 
langar, a rope, a cloth 
2 yak^ clear, fair 

pnch, empty 

dar, a door 
dum\ a door 
damz, extended 
dwmh, a crack, fissure 
the sea 

virtta, breath, life 

, 2 mrm, anxiety, concern 
jiarhez^ keeping aloof 
pashm, hair, wool 


MAORI. 

rangitoto, scoria 
^rae, a headland, forehead 
Jm, a jewel 

Iwhaka-m, canoe with carved 
( figure-head, bust, and arms 
rata, familiar, friendly 
n-n, anger 
rahiri, a rope 
rara, to go in shoals 
rau, a hundred 
rakau, a tree 
raki, dry, dried up 
rara, to roar 
tarona, to strangle 
f ruruhi, an old woman 
[ric-wahine, an old woman 


Persian. 

MAORI. 

koraha, a desert 

2 )anrmi, a wing 

rawe, excellent 

reiva, to melt, float 

rawahi, the other side of a river 


ra , a day 

re-re, falling water 
compare (M.) «7m, the nose 
tarake, to clean the ground 
topa, cook in a hangi 
taka, on all sides, all round 
ra-ranga, to weave 
paki, fair, without rain 
[pute, a bag 
\puta, a hole 

I ia-tau, a door 

tarn, rays, spines 
taraJmnga, an indentation 
tai, the sea 
a son 

I a daughter 

pawera, solicitous, anxiety 
pare, to fend ofi 
pa/f.aw, the beard 
tiraha, Bj bundle 

tira, a mast (the mast was ori¬ 
ginally R tent-pole), plain- 
^ dwellers 
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Transactionsi, — Mmellaneoug, 


iPEHSUN. 

mh^ the road 

ras€Cf welcome 
rasai^ power of mind 
tudakj a mound 
tir, an arrow 

tez, sharp-pointed 

geshu, a ringlet 
tab, penalty, forfeit 
tdbahi, desti^uction 
tabar, an axe 
taras/i, to shave 
tazi, recent, fresh, 
moni^ soft, waxy 

mir, a chief 


MAORI, 

ara, the road 
huarahi, road 
rakuif to welcome 
rae^ the forehead 
toropuke, a mound 
tiny to throw one by one 
'te-tBy the head of a spear 
td-tdy the summit 
^tia, to stick in 
kehCy hair (in com*) 
iapu 


) 


f 


tapahiy to chop to pieces 

taraiy to adze 
taey to arrive 
momonaj fat, rich 
mira-mirciy to give prominence 
to 


whaka-mtra-ww’^, to treat with 
deference 


dwr,.remote, far off 
to sew 

hkaky Xioi^i all 
kluiky to be overcast 
Mflw, a noble 


hham^ green, unripe 
khtinak, cold 

khudn, vilenessi abjectness 
to desire 
khur/io mi 

khushy pleased, delighted 
khuniy a murderer 
khmi dmty dysentery 
davy holding ' v 
dary a'stake.,, 

'ahawk;'';, , 

bdliarnhy a stratagem, excuse 
gopdj right 
finowingvin^ 


^inirdy to cherish 
tara {kom'o tara)y a fable 
txmray spread out 
twii to sew 
kauakay dont I 
kakarmmy to be dusk 

Mght, shining (com- 
pai’e (Sk.) rajaky kom raj to 
shine) 

kamatay green, uncooked 
kuikiy cold 

kmnyi, cold - , 

koanuy cold 

Arurtrfi, ignorant, low 

kuikay desire 

te*, to oat 

7<^a, joy, pleasure 

komhiy to murder by stealth 

konaoy diarrhoea 

tatiy to hold 

stake fornets 
soaring . 
whako-jt?<^/to, to soar 
paAw, to slip away, escape 
'jpai,',good-’: 

to learn 03 ? teach 
■tmuy tO'plani , 
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I will beg you to consider this as no mere idle list of words; 
many of them are full of history, and open strange doors into 
the past of our race. I will give a few instances well worthy of 
attention : In Maori the word kotaJia ” has two meanings, one, 
that of “ a sling,” and the other, ‘‘ part of a chief’s head-dress.” 
Yery few men now living have seen the chiefs with their hair 
dressed in the old fashion—the putild, ngoungoxi^ &o., are not 
now used. The Maoris do not seem (at all events for a very 
long time) to have used the sling in warfare, and thus stand in 
marked contrast to many other Polynesian Islanders, with whom 
the sling is an effective and terrible weapon. Another Maori 
word for sling is koperey and its Sanscrit equivalent is “ gopiya,'' 
a sling used to drive away cattle— {go^ the cow). The Maori 
word for a fillet, or band for the hair, is pare, so that kopere, a 
sling, was also a hair-band, like kotaha. But this word pare, a 
band for the hair, is derived from pareho, the head, and this 
pareho is only our English word “brow,” the forehead. We see 
this word in two forms in Maori; the Scottish word brae means 
the brow of a hill, shortened in Maori into rae, the forehead, or 
a headland ; again, it is lengthened out into pareho, the head. I 
was for some time puzzled to know the derivation of the (M.) 
word korero, to speak or talk. According to my theory of graft 
words, it should, by its prefix ko, have had originally something 
to do with “ cow.” I analysed the part “ rero” with these re-, 
suits: Connected with speech is the word a-rero, the tongue, 
represented by the Polynesian aldo or aledo. In Sanscrit laL is 
to put out the tongue ; in Greek lalao is to speak, and eiro to 
speak'—these seemed cognate words, but still far from the 
Sanscrit word “ speech. Then, suddenly remembering 
that the vocative of vacli was vak, I saw the connection with 
(Lat.) vacca, a cow. The Sanscrit vacli means more than mere 
speech or language, it was personified as the Goddess of Speech. 
In the Atharva-veda we find—“ That daughter of thine, Oh 
Kama, is called the cow, she whom sages denominate Vach,” 
she is the mother of the Vedas, the fount of wisdom, “ the melo¬ 
dious cow who milked forth sustenance and water.” So there 
is some reason also why the Maoris shoidd call speech “the 
cow’s tongue,” kormv. Another word for speech in Maori also 
has the prefix ho, that is korold —the latter part of this word (by 
change of r to 1) is (Lat.) laquor, I speak, and (Gr.) logos, a 
discourse. Yet another and most interesting word, reo, epeech 
or language, has its exact equivalent in the Greek Ao. 
BAieo meant to flow swiftly; as a river-word we find it in the 
Ehine, Ehone, &c.; in New Zealand we find it as re-re, a 
waterfall.r But there was another meaning for rheo, that of 
speaking quickly, whence came rhema, a discourse, mi rhetoric, 
the art of speaking. From the Anglo-Saxon form, reord, 
ctoe our English verb to rmd; so that two English words, at 



i4 i^ransactions. — MisceUaneous, 

least (read and rhetoric), have Maori brotherhood, through 
reot speech. 

It is important to students to notice that the (Sk.) dahana, 
to burn the dead, seems to contain forms of two Maori words— 
takUf to set on fire (passive, tahtma), and tmu, to bury. It will 
be historical evidence if these words can be traced-—not only as 
to which branch of the Aryan race they approximate to most 
closely, but also as to time. The Persians do not, burn their 
dead; it was an ancient reproach to them that they oast the 
bodies of their dead out into the highways and open fields for 
the beasts to devour. At the present day the Par sees, the purest 
descendants of the fire-worshippers, expose their dead to be de¬ 
voured by the vultures on the terrible ‘‘Towers of Silence,'’ 
at Bombay. The Hindus burn their dead, but they did not 
always do so; it is no part of the old Aryan creed. There 
are beautiful burial hymns in the Vedas; let me quote one 
verse:— 

Approach thou now the lap of Earth, thy mother 
The wide-extending Earth, the ever-kindly; 

A maiden soft as wool to him who comes with gifts, 

She shall protect thee from destruction’s bosom. 

Open thyself, 0 Earth, and press not heavily; 

Be easy of access and of approach to him; 

As mother with her robe her child, 

Sd do thou cover him, 0 Barth.” 

, It will, of course, be asked, if there are such strange co^ 
incidences in language between the modem Hindustani, Persian, 
&c., and; the: Maori, is it not likely that the Maoris have very 
recently left Asia. I will not reiterate the philological argu¬ 
ment, used in “The Aryan Maori” to prove how pure and 
ancient is the sound of the Maori letters. One good proof is 
that of religion: that, even in the graft-words, I have been 
unable to trace any reference to the Hindu Tiinities, or to any 
distinction of caste, ifec. There was no kingly institution ; they 
were governed by the patriarchal elders of families, and men 
who had: gained nobility as leaders in war. I have traced their 
word in every Aryan tongue^ In Gaelic it is ardrlgh^ 

high ^king; in Old Slavonic, zary ; in Greek arht chief, archon^ 
a chief magistrate; in English, errc/^-angel, archdeacon 
diaconos), from the Greek. But to the Maori it did hot mean 
so much; it with some authority of deity, some 

spiritual essence not to be described except in many words. 

Next, the Maoris had not learnt to kiss—the Hindus cer- 
Wnly Wow*; The: is very interesting byihis new 

light bn Maori etymolog^^^ The Sanscrit is jAtch, a kiss ; the 
( Maori nip (they pinch gently as a caress), 

and Wilhams^s Dioti^^^^ as ah example of ht-kHf Mku 

;h; which had fastened bn^^h 

; word for: tea is hiM/' but this has such a 
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suspicious relation to the nose (Fr., ym), that I believe the 
Maori nose-rubbing was what *^niksh ” meant originally. 

The Maoris knew of no musical stringed instruments. The 
Hindu word tar, a string of a musical instrument (whence, 
guitar), is represented by (M.) a string, a rope; but the 
music-meaning of tan was a song. 

The New Zealanders not only do not seem to know the later 
Indian deities, but they do not know their* demons. The Hindu 
hkut or hhat, a goblin dwelling in holes and gp.*aves, may have 
connection with (M.) patii-paiareMi the Maori fairies (perhaps 
paiarehe is the Persian word pm’i, a fairy), but it is closely allied 
to put a, a hole; the Persian ghoul, a demon haunting graves, 
also being found in koro-piita, a hole— ghoul-vroid and hJmt-vroxd 
together—^but the hole had as yet no ghostly habitant. 

The Aryans had not learnt to discriminate (in words) between 
colours, when the Maoris left. The Sanscrit word gaura, yellow, 
really means shining, splendid; from gaura the Europeans 
named their metaT gold—but (as ghar) it became the root of 
green. The Maoris kept the original word : h is dder than //; 
toa older than but it waapreserved by them as ** redin 

fact, it is not any particular tint; kura is our own English word 
■**::cQlour^’V';., :v:: ■ 

, Next, they had not learnt to drink kava» I think this a very 
important ad^tion to my argument used in “ The Aryan Maori,"’ 
that the South Sea Aryans came as a little later wave of migra¬ 
tion than the New Zealander. Almost everyone knows what 
kam is—-the leaves of a tree chewed into pulp, and spat out into 
a vessel for use as an intoxicating beverage; it is much m- 
dulged inin the South Seas. But everyone is not aware that 
kam was anciently drunk in India as a sacred potation, and 
under the idea that the drunkenness was inspiration—hence the 
Sanscrit word for a poet is hmi, divinely inspirited, “ in a fine 
frenzy rolling.’’ There was enmity between the Kahvasakha, 
the kava-drinker, and those who drank the Soma, the later holy 
beverage of India. 

But if we wish to find the meaning of ham we must go back 
to ♦‘ cow” again. In Sanscrit, the genitive case otgau^ the cow, 
is game (onQ^ kmiy havae), md kam means “ chewing the cud.” 
In a book called “ South Sea Bubbles,” whose titled author, 
described the x^reparaiion of kava, he says that the pretty girls 
sitting around the kava bowl did not “ they did it so 

. prettily that it should be called “ rmmiateJ*' That is precisely 
the base, the word comes from that ruminating animal, the 
^ cow.,' ^ , 

::As an instance of catUe, words in Maori, I will notice that 
the original meaning of Awae,: cleft, divided, is “ cow*s 

>foo[t,” the cloven hoof* This, too, was once the meaning of the 
■ Stoeorit word split, divided; it was | 3 fiJ-|?ad, :cow’s foot ; 
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But the main point against the late arrival of the Maoris 
from Asia is that many of their words have more direct con¬ 
nection with the Aryans of Europe, and even of the West of 
Europe, than with those of Asia. The Maori word for 
water, is close to Sanscrit mr^ water, but closer far to the Celtic 
mj, water. Chambers’s Ety. Die. states that Celtic wy, water, is 
the word found in the rivers Wye, Conway, Medway, Sec, The 
Maori utra, a river, is the Celtic avon, a river, (as the Avon, &o.,) 
and is exactly the Gothic ahiva, a river* If that most unlikely 
thing should have taken place, that, amid a multitude of sounds 
to be chosen, two races on opposite sides of the world selected 
the same two syllables to represent water, is it by chance that 
the Maori tntei, a spy, is the Greek teuthm^ a spy ? I can find 
no Asiatic resemblance' yet so close to tbe Maori rkiga^ the hand 
and arm, as the Lithuai^an ranlm, the hand, and (Manx) clinyan^ 
the arm. The Maori mMna, the sea, at first seems far fcom the 
Latin inare, the French &c., but directfy wo know that the 
Celtic wor is the sea, we recognise the sister words mo, {nio-ana) 
mor^ (Eng.) mm'e, (Lai) 7nare, &c. This is proved by the word 
island,’^ motu. Tu means to stand, nio-tu is “ standing in the 
sea*^’' (A clump of trees is motu, from resemblance to an island. ) 
We have the word in our own Aryan tongue : a moated grange 
is a house isolated, surrounded by water-—(M.) mote, water, 
Whatjsthe real meaning of The wet? The tossing?. I 
believe it theans the M the Great sea, another meaning 
to the Oeitio mpror nihor, beiBg big, huge* So if the original 
meaning of sea was great” {nio-ma or nwa^na), it may account 
for our huge extinct bird being called Moa, the great one* 

I had long thought that the Maori word Hm, fish, a 
monster, also meant an island; that Te-ika-a-Maui, the fish of 
Maui, (the North Island of New Zealand,) really meant Maui’s 
Island, but finding that our w'ord island was originally UjAand 
(Anglo-Saxon'Scottish, frtc/i,) I am led to believe that the 
story of Maui pulling up the big fish has only been made to 
accommodate a forgotten meaning of the old word. 

i said in the “ Aryan Maori” that I believed the Maoris once; 
khe-w the pig by a name resembling and one of the 

graft-words used was making holes.” The L^btins 

had exactly the same word: porm means a sow, porm a 
ploughed field; originally, rooted up. Eona, our ** woman in 
the moon” is the Latin deity Luna,, the moon. 

An important iteni in the comparison of languages is that of 
numerals, I shall not be able to go fully into, the (juestion of 
the great beauty and antiquity of the Maori figures; an evening 
would be taken up entirely by this one subject* I will only deal 
with a few of them* The Maori two, is 'the (Lal^ duo, 
(Ehg*) to Toro, three, is the Aryan three. 

{prbnouhced liko ** fey”) is thi Teutomo English /attr* 
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The five, rinia, is the old primitive way of counting on the 
fingers, Tahi, rua^ torn^ wha^ ringa !—One, two, three, four, 
hand! Ringa and rma, (or rather linga and lima) are used in 
the Malay Archipelago as interchangeable words for hand, 
Tekau^ the Maori ten, is the Greek deka, Welsh deg; and we see 
the change into the Teutonic form in another Maori word tinga- 
hnru^ ten. Tekau and tingahuru are merely changes from ng to 
k, just as the Teutonic form ten changed into Greek deka. In 
numerals the manner of counting the twenties, thirties, &c., is 
important: here the Maori is again Aryan, and has one very 
close Enghsh resemblance. The English forty is made from vier, 
four; tig, ten; viertig, forty, or four tens. The Maori toha, four, 
tekau ten, lelia-tehau forty; viertig and wha-tehau being as perfect 
in derivation as in sound. 

Through the kindness of Dr. Hutchinson I am enabled to 
lay before you a photograph of the statue of Kamehameha, the 
King of the Sandwich Islands, in his national dress. The 
resemblance of the whole figure to that of an ancient Greek 
warrior is most surprising. 

I must now intreat your patience while I compare the Maori 
with the European languages. 

Abbreviations. 

(M.E.) Middle English, (Fr.) French, (O.Sl.) Old Slavonic, 
(Lith.) Lithuanian, (Goth.) Gothic, (Gr.) Greek, (Lat.) Latin, 
(Scan.) Scandinavian, (Dan.) Danish, (Celt.) Celtic, (Ir.) Irish, 
(Ga.J Gaelic, (W.) Welsh, (lee.) Icelandic, (A.S.) Anglo-Saxon, 
(Teut.) Teutonic, (M.) Maori. 


MAORI. 

the air 
love 


ge^ yes 


(to. 


the world 


ak(}, to teach, learn 


nngi, light breeze > 
anene, to^ blow gently 
gra, to rise up ' 


aie, smoke 
hefe-here, a slave 
huica, snow, ice 
vUm, a 

haMuti, excrement 

the hip-bone 
Juike^hah^ the ;iteh 


(Lat.) cmra, the air, aer, the air 
(Gr.) eros, love 

(Goth.) jai, yes, (Eng.) as in 
“ Ay, ay. Sir” 

(Goth.) rtfe, the world 
(Gr.) agora, a debating hall 



the wind 


(Gr.) to rouse, (Lat.) oriri, 

to rise up 
(Gr.) to burn 

(Gr.) helot, a slave 

jokiiU, an icicle, (Ir.) aigh 
(Lat.) erro, to stray, err 
((M. Eng.) mute, to dung 
1(0. Pr.) muUr and esmeut 
(Eng.) Aam, (Ger.) hamma 
(Ger.) jilchen, to itch, (Scotch) 
. yuck ' ■ 
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MAOEI. 

Jmie, a girl 

hapara, to cut, slit 
haporOf to cut off 
haypu, aheap 
kap7ty pregnant 

hauj dew 

here, to tie, confined 
here, to coniine 
hira, a multitude 
hua, an egg 
ika, the fish 


itij little 

kaM, the neck, throat 

k(»ra-koro, the neck 
kopu, the belly 
kopniOf cut ofl* abruptly 
hurhomoy ^ return feast 
a stnall canoe 

to take, snatch 


(Gr.J inne, a daughter, (Euse.) 
jena 

I (Euss.) sahla, (Eng,) sabre 

(W.) hob, a projection, lump 
(Goth.) hof, pregnant (heaved 

(Ger.) than, dew 
(Lat.) sera, to bind 
(Eng.) Hell, (Goth.) haija 
(Goth.) hairda, a herd 
(Gr.) oa, eggs 

(Gr.) icthys, (Lat.) piscu, (A.S*) 
^/isc, (Ice.) hskr, (Goth.) fisks, 
(Gael.) iasg, 

(Ice.) um 

(Eng.) gon/e, the throat. Com¬ 
pare gargle, gurgle, (O.Pr.) 
gorgins, a ruff, &c., (Gr.) gar^ 
gale, the neck 
(Lat.) collxim, the neck 
(Gr.) MpQ8, the lap, bosom 
{Qt.y kopto, to cut off 
(Gr.) horns, a revel 
(Gael.) euravh, a wicker boat, 
(Eiig.) coracle 

• (Lat.) capio, to take, (Gael.) gahh, 
to take 


knkfi, i bottle or vessel | (GaeL) cog, a bowl, (Fr.) corhe, 

a bottle or vessel j a small boat, (Eng.) rocA-boat 
koparu, to msLSlx (Lat.) copulo, to join together 

kokeke, mussels taken from the (Fr.) coque, a shell, (Laf.) coHr/to- 
shell 


kamaka, a stone . (Tent.) car, a stone, mearc, a 

mark, boundary, (0.: Slav.) 
ka777y, a stone 

back of the head (W.) cop, a. head, (Dutch) hap, 
/ : V / (Lat.) captU ; 

to pick out ; (W.) gyp, a beak, (Gx\) gups, a 

. , ' vulture 

kau-kau, sb spear j (A»B,) gar, a spear (from the 

’Vof a horned bea 

kopae, a basket ; : (A.S.) a basket, (Eng.) a 

■■,'v " V ' coop: '■ ■" 

an envelope ] (Eng.) a covering (root of 

to shade ^ ) “'bapf ) 

kara^rehe, a qmd^ , (Qr^ g^lloSi a pig 
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MAORI. 

karau^ a comb 

kai, food . 

kohiia, to cook, boil 
kaikora, a vagabond 
kata^ to rejoice 
koreto^ to weep 

korenrja^ soft, boggy, 

kohine, a girl 

kanapu, shining 
katirehe, sore throat, quinsy 

^^’ 0 , to wound, maim 

Aino, had 
Ain, the skin 

koynau^ to keep fire alight 
horn, coiled 

kuao^ young of animals 
karanga, to call 

kaii-rnkiy smoke 

to wipe 

mma, brave, bold 
imiangi, raised up 
mangaiy the mouth 

to mutilate 
mwtw., to cut off short 

maunga, a mountain 

to be assembled 
nojtfltroa, loitering 
rriairef a song 
fat 

noe, to sleep 
water 

0^^ affection ; 


(Bret.) An/), a comb, (Gael.) 
ckh', a comb 

(Gael.) chmdf food, (Gr.) kao, to 
eat, kairos, food 
(Lat.) coqtiOy to cook 
(Gr.)' geiroSf a stranger 
(Gr.) getheo, to be glad 
(Gr.) goeros, wailing, weeping, 
(Scotch) greet, to weep 
(Ir.) gleanir, (Eng.) glen, a nar¬ 
row valley 

(Goth.) kivino, a woman, (Eng.) 

quean, a common woman 
(Gr.) ganos, shining 
(Er.) goitre, from (Lat.) guttur, 
the throat 

(Gr.) kdro, to cut off, (Gr.) kedo^ 
to injure 
Imunos, had 

(Gr.) chro% (dat.) the skin, (Fr.) 

cidr, leather 
(Gr.) kauma, flame 
(Gr,) gnros, curved, round 
(Gr.) kuo, to be with young 
(Norwegian) kalla, (Eng.) call 
and clang 

(Dutch) rooky smoke, (Ger.) 

rcviwh, (Scottish) reek 
(lee.) myki, (Dan.) mog, (Eng.) 
much, (Lat.) nmcus 

I (Goth.} might,, power 

(Pr.) manger, to eat, (Eng.) 

immch, to mi ^ 

(Lat.) (Eng.) viutmic 

(Eng.) mute, a person with the 
end of his tongue cut off \ 
(Lat.) a mountain, 
monadh, (Eng.) wmnd 
(Lat.) minare, to drive cattle 
(Lai) mora, to delay 
(Gr.) melos, a song 
(Goth.) mammo, flesh 
(Gr.) muo, to close the eyes, 
moimuao, to close the eyes 
(Gr.) moil, water 
(GrO maimaOi to desire earnestly 
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UAOEI. 

ngarara^ a lizard 

ngou-ngou, to knot the hair 
noho^ to dwell 
More^ the tail (whiore) 
qpe^ a troop, company 
peMy branch of a stream 
fiiU, to climb 

pai^ good 

po-rangi, mad 


po-rbtiti^ a disc 
J9WT, close 


pimiM, a flea 

pere, to throw away, cast 

pipis the young (as of birds) 

peka-pekai a bat 

jjon, the tribe 

paintti^ a hatchet 


pikm, to carry on the back 

pantetV to proclaim 
jpafu, to boat 
powiCo, to cut off 

pitangiy %<> lOve 
.;-pbfea,’a'Me' 

Ipare^id ward off : 

the heaid 
to run over : 


(Sk.) naga^ a snake, (Gael.) 

nathair, a snake, (Goth.) nadr 
(Lat.) gnodiu% a knot 
(Gr.) miOi to dwell 
(Gr.) oura, the tail 
(Gr.) ohe, a tribe 
(Tent.) heck^ a brook 
(Fr.) pic, a hill-top, (Eng.) peak, 
(Ger.) spitz 

(Celt.) bain, good, (Scotch) 
bonny, (Lat.) bonus 
(Sp.) hobo, a fool, (0. Fr.}, hohii, 
stupid. Last part of word 
probably from same root as 
di^-rmiged 

(Lat.) rota, a wheel, (Eng.) 
rotate 

(Eng.) peer, to look closely, from 
(Ger.) pir&n, to draw the eye¬ 
lids close 

(Bus.) hhcha, (Dut.) bloo, (Ger.) 
floh 

(Lat.) pello, to drive away, 
(Eng.) to dis-j;e/- 
(Gr.) pippos, a young bird, (Lat.) 

pipare, to peep, chirp 
.(Dan.) bakke, a bat, (Scotch) 
bakke 

(Gr.) poliis, the people, (Lat.) 
pO‘piilm 

(0. Ger.) parta, imi harte, an 
axe, CEng*) partisan and haU 
herd 

{AS*) h(fic, the back, and pick-a- 
back 

(Teut.) a proclamation 

(Lat.) hatuo, I beat, (Celt.) hat 
(Lat.) puto^ to cut off, (Eng.) 

amputate 
(Gr.) pUlo, %o love 
(Fr.) a pboket, (0. Bng^) 

, poke, a pocket, (Celt.) 

(Lat.) a well : 

(L#;) paro, to ward off, (Eng.). 
parry 

(Lat.) fuU, (Gr.) plm 
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MAOBI. 

pma, a spring 

purakau^ old man, old legend 
pie, to call 

pihey a song over the slain 
pine and pipine, close together 
poi'ohe, to gather in loops 
pononga, a slave 
reti, to ensnare 
rau, a leaf 

rmohiy to seize 
rawe, to snatch 

reke-reke, the heel 
rwpey to shake 

ruaM, to vomit 


rere, a waterfall 
mV a tear 

ropa, B, servant, slave 
riM, little 
tia, frequent 
tiro, to look, survey 
tint, very, many 
tika, just, right 
tapau, a mat to lie on 
iapaAa, mats 

tinei, confused, unsettled 
tutara, a rough mat 

a marauding party 
Tote, the god of sudden death 
tdto, bloody 
taureka-reka, a slave 

tarehu, a goblin, fairy 
atrap 

wkaki-taukiy a proverb 
tango, to take, handle 

to bui‘n 

talm^ divided by a strip 
tahuna, furrov?ed 

to lie flat 


(Scotchl bum, a stream, (Goth.) 

brunna, a spring 
(Gr.) palaiosy ancient 




0. Slav.) pye, to sing 

(Gr.) bimo, to unite 
(Gr.) bolos, to cast a net 
(Gr.) poneo, to labour 
(Lat.) rete, a net 
(Ger.) laiih, a leaf, ' 

(O.E.) ravin, to obtain by vio¬ 
lence 

raven, a greedy bird 
(Gr.) la£c, the heel 
(Gael.) rub, (W.) rhwbio, to rub, 
grind 

(A.S.) hrcBcan, to vomit, (Ice.) 

hrcekja, (Eng.) retch 
(Gr.) 7'heo, to flow as a torrent 
(O.H. Ger.) ruz, to weep, (Eng.) 

rue, to be sorry 
(0. Slav.) rabo, a servant 
(A.S.) ling, little 
(Gr.) detha, often 
(Gr.) delos, apparent, manifest 
(Gr.) den, a long time 
(Gr.) dike, just, right 
(Fr.) tapis, a carpet 
(Gr.) tapes,OBJcpBi 
(Gr.) dim, a whirlpool, eddy 
(Ic^ tetu7% a tom garment, 
(Eng.) tatter 

(Gr.) dolops, one who lies in wait 
Ger.) dead 

(Gr.) doulos, B, slave, (Celt*) dru- 
gaire, a drudge 
(Scan.) troll, a goblin 
(Ger.) to deceive 

(Goth.) the tongue 

(Lat.) tango, to touch, handle, 
(Goth.) tekan, to touch, take 
(Gr.) dms, a torch 

Gr.) daio, tb divide 

(Lat.) dor (root of dormio), to 
sleep; of. dorma, the back 


}(- 


(f 
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tako, the gums, palate 
tae, to be overcome 
tai-apu, to storm, assault 


(Gr.) dakos, a biting 
(Gr.) dae, a battle 


takakmi, the forearm (comp, of (Gr.) dahtxdon^ the finger 
“ cow ” and finger *’) 
tamau^ to fasten f (Goth.) tamjan, to tame 

tamoe, to repress ((Gr.) damao, to tame, subdue 

to, to lie at rest (Gr.) to sleep 

taitea, fearful, timid ) \ j •? ± j? 

nervous ((Gr.) rfmio, to fear 


to, exudation (Gi'.) moisture 

ticty to rain (Gr.) /mmi, to rain 

xira, brown, (from juizra, fire) (Eng.) brown, from (A.S.) hnm^ 


from hyrnan, to bum, from 
(Gr.) jottr, fire. 

But it is to OTir own language that Maori shows some of the 
strangest resemblances. The Teutonic roots of the English 
speech have close approximation to Maori. Here are some of 
the most curious. The (M.) tokarl, to cut off, or notch, is our 
-wordy docki to cut short, (W,) todaiv, to cut short. The (M.) 
rdra\ to roar, is roar. The (M.) patu^ to beat, and patu a 
weapon, is (Eng.) brnt^ (root A.S. hat) and hat, as a cricket bat. 
(M.) toi, the toe, toe. (M.) poka, to thrust, i$ (Eng.) poke. 
(M,;) karctpith to/grapple, # grapple. ■ (M.) May^ 

(Eng.) to toi with a thread; (M.) Ja&a, to turn, to' veer, is; 
(Eng.) tack, to go about; (M.):«aW, to wind round and round, is 
(Eng.) tangle; (M.) tangai, the bark, is (Eng.) tan, (for dyeing,) 
and tannin. (M.) kau, to chop, is (Eng.) hew. (M.) hopu- 
to catch, frequently,, m (Eng.) hobble, a leg-fastening. 
(M.) hiteJd^ to hop, is (Engv):hiteh, to move by Jerks, (M.) 
hoanguys, whetstone, is (Eng.) hone. (M.) h()to,\ spade, is 
(Eng.) hoe. (M.) 7ifljD6>, bent,^ hoop. (M.) hake^ 

crooked, bent, is tne (Eng.) hook. (M.) hakuh m old woman, 
(Eng.) hag. (M.) to, to hate, is (Fr.) hmr, and (Eng.) hate. 
(M.) tof}, to sell, is (Eng.) hawker, one who sells. (M!.) to, to 
row, (Eng.) hoy, a boat. (M.) to, to call, (Eng.) hue and cry. 
(M.) to, to dye, ts dye. (M.)7cm, the hide, is (Eng.) cum/, to 
dress, hides. (M.) tope, to cut off, is (Eng.) to as to top 
shoots of plants, (M.) Icdripi’, to cut, is (Eng.) clip, (M*) 
^upu/iij.ohappM ;or chopped, is (Eng.) chapped or chopped*^4he 
(M.) tapa-tapahi, cut in pieces, is only chop-chappy. The (M;) 

; the dog! (once a cattle-do^, is the Scotch coo% cyr cottier 
, the cattie_-dog. ; I only cease ffom fear of tCo utterly wearying 
you with examples, hut hundreds of words, in both European 
apd Asiatic Aryan languages, have similar brotherhood :with 
Maori, a have been collected by me. These JIaori words are : 
hdt: Ariglo-^ be found embaimed in old songs 
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and legends wliicli have come down to us from days which date 
centuries before a European keel divided the Pacific. 

Although, as I said in my introduction, I shall trespass on 
the ground of the geologist in the briefest manner, it would be 
wrong not to notice the evidence forced upon us by discoveries 
in New Zealand. Dr- Von Haast, F.R.S., says, in an article on 
the Moa-hunters, in which he judges from the polished stone 
implements found in the caves with the broken Moa bones, that 
the men who hunted the Moa lived ages ago: Of course it is 
impossible to calculate this time by even hundreds of years, but 
as polished stone implements have been fomid in New Zealand 
buried in littoral beds, 15 feet below the surface, in undisturbed 
ground over which extensive forests are growing, containing 
trees of enormous size, there is no doubt that the use of polished 
stone implements dates far back in pre-historic times; I mean 
to say, to a period to wliich even the most obscure traditions of 
the aborigines do not reach.” Mr. McKay, of the Geological 
Depai’tment, writing on the same subject, says : Thus we are 
led to suppose that a people, prior to the advent of the present 
stock, were the exterminators of the Moa, always accepting as 
incontrovertible that the immigration alluded to did not take 
place, 1,000 years earlier than stated in the said traditions on 
the subject. But in the meantime, accepting the B50 years, and 
: treating 1,350 as a wild notion which the science of the subject 
has never yet dreamed of, let us see if the 850 years will be suffi¬ 
cient for the accomplishment of all that of necessity must be 
performed by these immigrants and their descendants.” Another 
branch of science, Philology, will not, I feel assured, treat the 
early advent of the Maori as a “wild notion/’; the trouble has 
been occasioned by the too great credence given by Maori 
/scholars to the value of orahgenealogies, &c. George Grey 
has kindly allowed me to quote his authority for the following 
statement. He for years has believed that the Maoris must 
have inhabited New Zealand much longer thau has been stated, 
the 850 years giving no possible space of time in which the 
enormous fortifications, &e., could have been erected, and the 
country populated densely in the North Island—in many cases, 
huge trees requiring centuries to gain their present bulk having 
grown out of the deserted defences. Oh leaving New Zealand 
for Africa, he took his: Polynesian experiences of legend, &c., 
and compared them with those of other primitive races, such as 
the Kaffirs, Hottentots, &c., andcamtj to the conclusion that the 
human memory did not retain legendary personality beyond the 
tenth or twelfth generation—^that after the grandfather, the 
fourth, the fifth, the sixth ancestor,, the Man was getting very 
sha<Jowy, that back to the twelfth they were into myth, the 
Man had gone; in myth-land they could remember and sail 
: aw:aty gramfiy, and even make no mistakesi in comparison with 
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mytiiical personages of other tribes* Speaking of skeletons 
found in the Moa caves, <fec., Dv. Von Haast notices th»t they 
vrere all buried in a crouching position. It will be interesting 
to read a few instances of comparison with the Maori usages 
(known to us all) that occur in the work Early Man in Britain,” 
describing the Neolithic men. “ The dead were buried in these 
tombs as they died, in a contracted or crouching posture, , . * 

For purposes of defence, they constructed camps, with well- 
engineered ramparts either of stone or earth, and fosses, some¬ 
times as many as three or four ramparts being formed one above 
the other. The ramparts probably bore palisades. . . , The 

intercourse between the Neolithic tribes was greatly facili¬ 
tated by the use of canoes, formed of the trunks of large trees, 
hollowed partly by the action of fire, and partly by the axe, and 
propelled by means of a broad paddle. ... A flint arrow¬ 
head two inches long, and a * wooden sword have also been 
met with in the peat close by, . . . This kind of traffic 

is proved to have extended over enormous distances in the 
Neolithic age by the distribution of tlie axes made of nephrite or 
jade, a material as yet unknown in its native state in Britain or 
the Continent.” 

With these quotations, I conclude. 

So tuany matters of interest grow up, as one proceeds, so 
many paths are seen along which one would Mke to tread, that 
my great difficulty, in this article, has been to compress without 
leaving some important matter mmoticed. Many offers of 
kindly help are being made to me, and I feel sure that, before 
many years have passed, we shall, by study of this subject, have 
added to the scientific information of mankind, and written an 
interesting chapter in the history of the Colony. 


Aar. II.~On the Stone Wmpom of the Moriori and the Mmni, 
By Professor Juuus von Haast, Ph.D., F.E.S. 

before the PhiloBoptdcal Institute ofVmUrlmry^ *Ztith ttovemhm^ 

Plates I. and n. 

Fob some tiiue past I have been waiting in vain for some one 
more conversant with the history of the Morioris, those ancient 
inhabitan ts of the Chatham Islands, to describe fully their habits 
and customs, to note dowm their fol^ back many 

genei^ations, but ohiefiy to delineate the remains of their ancient 
; handicraft preserved to us in burial places and spots where their 
dweUings were formerly situated. I was particularly anxious to . 
have some account of those curious stone implements, known to 










Haabt. — Stone Weapons of the Moriori and the Maori. 25 

Though the Canterbury Museum, owing to the liberality of 
Mr. E. E. Ohudleigh and other friends fi’om the Chatham 
Islands, possesses a fine series of these remarkable stone clubs, 

I should not have ventured to oJffer any remarks upon them, had 
I not lately received two unique stone weapons, found near 
the Hmds and near Oamaru, which (as I shall show in the 
sequel) have, in their primitive mode of workmanship and 
peculiar forms, some affinity with the “pate” of the Chatham 
islanders. Wishing to obtain as reliable an account as possible 
of the knowledge possessed by the Morions of the present day of 
the method of manufacture and use of these remarkable stone 
weapons, I addressed myself to Mr. A. Shand, at present tem¬ 
porarily residing in New Zealand, for many years a settler in 
the Chatham Islands. He has the reputation of being not only 
a close observer, but also as one weU acquainted with the history 
and traditions of the Morioris. That gentleman, in a letter 
dated Auoldand, 80th September, has most obligingly given me 
a series of interesting notes which have afforded me an excel¬ 
lent insight into the whole subject. I think I can do no better 
than give at full length the contents of his letter in this com¬ 
munication. As to the names of the stone weapons and axes of 
the Morioris, andthe mode of making them, Mr. Shand states 
that“ ^oA*r’ is the general term for all stone axes, including 
the lesser kind ^^toki pamkef and chisel, whao'' or ^^pum- 
pumf aU of which were used for a considerable time after the 
discovery of the island by Captain Broughton, Nov. 23rd, 1791, 
in fact, until the advent of the Europeans (Sydney sealers and 
whalers), about 1880 and 1836, when all stone implements were 
laid aside or thrown away. 

The stone axes and other implements were first roughed 
out by fracturing and chipping with other ones until the ap- 
pro^mate shape was obtained. I may here add that the stone 
implements are made of lydian stone, aphanite, dioritic and 
basaltic rooks, for the greater part doubtless obtained on the 
Chatham Islands, though there are some specimens in the Can¬ 
terbury Museum, received from that locality, of chert and of 
some other material which appear to have been imported from 
New Zealand. 

After the approximate shape had been given to these stone 
axes, the Morioris used grindstones, “ hoavfa/' These were 
made of a coarse sandstone, generally found on the sea coast at 
various places. They had generally a flat surface, were other¬ 
wise somewhat round, and varied in size from 7 inches to 12 
inches on the average. This “ hoanga ” was placed flat on the 
ground, and the implement ground by rubbing it to and fro 
thereon with water. Numbers of these “ ' are to be 

, seen at the islands, easily recognisable by the hollow in the 
centre, shaped like a saucer, a sign of their frequent use, Mr* 
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Shand observes that he need scarcely remark that the operation 
was tedious in the extreme; and one can easily see that such 
was the case by the examples of ill-ground axes, especially some 
of the smaller ones with round shoulders, “ unreduced, 

like an ill-ground European axe. On the other hand, however, 
there were a number of really beautifully finished axes, ** toki^'* 
that must have taken an infinite amount of time and skill to get 
into such a perfect shape. 

There are many unfinished axes lying about at the Chat- 
hams in the rough state, evidently intended to be ground, but 
afterwards thrown away. When not using them, the owner 
generally hid his “ tokis'' to avoid their being stolen. Now and 
again a number so buried are discovered in ploughing, or in 
digging up old places of residence. Mr. Shand observes that he 
has never seen, in fact doubts the existence of, any of the “ 
tUaha"' or large axes used by the Maoris, and common also to 
New Guinea, used for chopping the top and bottom edges of a 
cut, the ordinary form being used to cut out the chip by chip¬ 
ping sideways like an adze. It may be of interest, Mr. Shand 
continues, to state that the mode of making and tying a handle 
on to the “ told'' or large stone axe was identical with that of 
the ^Maoris, of which race the Chatham islanders evidently 
formed a part in the original departure from Hawaiki. This is 
shown also by their traditions, legends, and the causes assigned 
for their leaving their so-called Hawaiki home. 

The Morions also used fliht “ which they split into 

thin, irregular, wedge-like shapes, as knives, there being no 
volcanic glass (“ obtainable in any quantity, although 

a reef of it is known to exist under water at the south-east 
corner of the island at Manukau. The micaceous clay-slates or 
argillaceous schists, with layers of quartz, oocuning on the 
northern coast of the main island—^of wliich specimens, were 
first brought to New Zealand by Mr. H. H. Travers in 1868, 
and vsrhich I described in Vol. I. of the Transactions'"—were 
used for making the and were also employed in the 

same way as the (flint), though their edges cannot be 

made so sharp as that of the latter. Both are used with or 
without handles in cuttmg up grampus or any other variety of 
whale for food, tlia W which was considered a groat 

relish by the Morioris. 

Entering upon^ these notes, it appears 

iiaat the .Morioris, doubtless ato looking in vain all oven the 
island for a; suitable material for the manufacture of their war 
: weapons, ^ a fine polish, were at last compelled 

to have recourse to the argillaceous schist before referred to, to 
which the small layer of qiubrtz, interlaminated with the ar^l- 
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laceous layers, gave a considerable degree of hardness. From 
the traditions attached to these remarkable weapons, it is evident 
that a long time must have elapsed since they were manu¬ 
factured, and some of them brought to such perfection, con¬ 
sidering the material from, which they were shaped. 

It is clear that the same process of polishing the uniformly 
hard material, from which the Morioris made their tokis” or 
stone axes, could not be applied to these war-clubs, and that 
the principal work of forming them consisted in the chipping 
process. When the proposed form was thus obtained, they 
proceeded to give the war-clubs some little polish, as much as 
was possible without removing the loose argillaceous or mica¬ 
ceous matter between the quartz layers. In some instances the 
layers were so very thin and intimately blended with the rest, 
that a far greater polish could be given to the material worked 
upon. In describing the different forms of their war-clubs, I 
shall retuiii to this subject. Besides the large weapons made of 
nephrite (greenstone) to which exclusively the Maoris apply the 
term ‘*meref they also used stone weapons of similar form, 
manufactured from melaphyre, aphanite, and other fine-grained 
basic rocks, for which weapons the generic term ^^okeiva'' was used. 

; The Morioris, on the other hand, who did not possess any 
nephrite weapons or implements, had several names for the 
peculiar stone weapons they at one time used for offensive and 
defensive purposes. 

They restricted the term ^^okewa'' to a peculiar bill-hook 
shaped war-club, of which No. 1 is a reduced representation. 
These okewas range from 12 inches to 16 inches in length, 
with a breadth of 3 j inches to 4| inches, and a thickness in the 
centre of an inch to an inch and a half. The weapon figured 
No. 1 is a remarkably well-worked specimen 15 inches long, 4 
inches broad, and 1J inches thick; it is worked to as sharp a 
rounded edge as the nature of the material would allow. In 
this instance the micaceous schist is of a more uniform cha¬ 
racter, the quartz layers being very thin and inconspicuous. I 
may draw your attention to the sharp prominence at A, by 
which the edge is divided into two unequal parts, the upper 
portion above it sloping more rapidly backwards. We possess 
some of these ofcw.? in the Canterbury Museum, which are 
only six inches long. They were either children’s toys or 
attempts towards the learning of the manufacture of these im¬ 
plements. A second form (No. 2) has the shape of a club. It 
is named pohatu tahama,*' The specimen is 10|- inches long, 
4J inches broad, and 1|- inches thick. The quartzose layers 
are much thicker, so that less finish could be given to it. 
Both sides are fiat, the edges only being rounded off, except at 
the handle, where on one side the material has been so far 
removed that the curvature goes over the w:hole surface. 
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It is not nearly’so well finished as the okeirn^ but it may be 
possible either that the owner of this stone weapon was not such 
an accomplished workman, or that the same attention was not 
bestowed upon any other form as upon the bilhhook shaped 
one, which, according to all appearance, was the most esteemed 
form. 

We possess another specimen of this shape, about the same 
size, of which one side is perfectly flat, being formed of a quartz 
layer, whilst the other or rounded portion, owing to the thick¬ 
ness of the quartz layers, could only be partially finished. There 
are two other forms of the same material to which tlie term 
^*pohatu taharua^'is also to be applied. No. 8 is 14 inches 
long, 4 inches broad at the upper end, 2f inches in the middle, 
and Si inches at the lower end of the shaft above the handle. 
It will thus be seen that towards the middle it curves inwards, 
and thus has a form different from any other, as it possesses 
four projecting points. It is flat and rather thhi, having only a 
thickness of 1*1 inches at its thickest part. There is no attempt 
made to polish it except at the handle. It has altogether an 
unfinished appearance. No. 4, also a ^^pokatu taharmt*' re¬ 
sembles the foregoing form in shape, with this exception—that 
for the first 5 inches it is of nearly the same breadth, and only 
gradually diminishes in breadth till the handle is reached. It 
has, therefore, no prominent points. It is 16J inches long, 
8 inches broad, and f of an inch thick. The blade, as in the 
foregoing, is quite flat, being the natural division plane of the 
schist. Both edges are roughly chipped, but both the upper 
edge and the handle have received some slight polish, or per¬ 
haps, more comotly, have been rubbed down. 

It appears that the term “pain(to kill) was applied only 
to the in fact, Mr. Shand is convinced that it is very 

doubtful if it is a correct term at all, but rather one adopted by 
Europeans and retained as a term generally understood, being 
chiefly used in a descriptive sense. 

According to Mr. Shand: “Manslaying was prohibited 
generations back, in the time and by the command of their 
ancestor Numuku and others, shortly after the arrival of their 
ancestors in their canoes Rangimata, Eangihona, and Oropukoj 
the last being commanded by Moe a Bauru, whose htJipu oi iwi 
yrere former antagonists of the people of the other canoes, and 
who found their way to the island some time after them. They 
fought on the island, and it was ordered by Numuku and others 
that fighting and inansl$»ying should cease for ever; that in all 
future quarrels (a long pole, ‘ tupuraHy about 8 feet to 10 feet 
long beiiig used) the fl^st blow causing blood to flow, if even by 
a slight abrasion of the skin,, was to end the fight. : This, how¬ 
ever, did not prevent the person so injured from returning in 
seeking satisfaction at some other time for his 
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bleeding head, cracked skull, or barked skin, as the case might 
be.” 

As by the genealogy of the Morioris they have existed 
twenty-seven or twenty-eight generations on the island, it must 
have been a very long time ago that by that law of their an¬ 
cestor Numtiku all weapons such as okewaSf taos (or spears), 
were laid aside, the latter being placed on rests at their 
sacred places of sepulture. Tuahn were only produced on the 
occasion of ** tohmga tama/Hki,"' a sort of baptismal ceremony; 
hence the making of okewas fell into desuetude, and that of any ^ 
other warlike weapons known to their ancestors. 

Concerning the stone implements used by the Maoris and 
their ancestors, I have already stated that they called all those 
made of nephrite (greenstone) mere^ and the rest okewa. It is 
evident that the stone clubs, possessing the same form as the 
met'e but made of hard black igneous rocks, are of a far more 
ancient date, though they have been worked with great care, 
and their form and polish are perfect. They have been found 
in such positions that there can be no doubt as to their 
great age. 1 was therefore much interested in obtaining two 
;Madri which are very different in form from 

those just aUitded to^ and which in many respects agree far 
more with the stone weapons of the Morioris than with those of 
the Maoris. 

One of these, found during the draining of an extensive 
swamp at the Hinds, and presented to the Canterbury Museum 
by Mr. B. H. Dobson, is roughly made of greyish dolerite rock. 
It is 18J inches long, 3 inches broad, and inches thick in the 
centre. It has a resemblance to the okewa of the Morioris, in 
so far that only one side (different from the form of the mere) 
has been prepared for striking by being brought to a sharp edge, 
and that it has no hole through the handle for the purpose of. 
passing a strap to be fastened to the wrist. The handle is also 
of a very primitive character. The process pursued in its manu¬ 
facture appears to me identical vrith that of the Morioris, the 
implement being first chipped and afterwards roughly ^ound 
down, though at one spot an attempt has been made to give it a 
more perfect polish, This is the orfy weapon of the Idnd, viz,, 
possessing a striking edge on one side only, that I have ever 
seen in New Zealand; and the position of the swamp, of enor* 
mous extent, is such that it may have been deposited therein 
during many generations past. 

Another stone implement of very great interest to the 
ethnologist is one that was lately presented to the Canterbury 
Museum by Dr. de Lautour of Oamaru. It was obtained in 
deep ploughing at Windermere, on the Kakanui Eiver, near 
Maheno, Oamaru. It is made of a similar micaceous schist to 
that of which the okewa (No. 1) of the Morioris is manufactured, 
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a schist which is a not uncommon rock in New Zealand, At 
the first glance we are struck not only by the peculiar form but 
also by the mode of manufacture, as it has been rubbed down 
in the same manner, and has thus the same somewhat flaky 
appearance, as the Chatham Islands weapons. What dis¬ 
tinguishes it from the form of the mere are the prominent points 
above the handle, so that in this respect it resembles the 
weapon No. 8 from the Chatham Islands. Similar prominences 
also occur below the handle. Here a hole has been bored for 
the passing of a wrist-fastener. However, the whole weapon is 
very imperfect as to form and workmanship, and may also date 
back to a time when the manufacture of these weapons was in 
its infancy. The following are the dimensions of this remark¬ 
able stone weapon : Total length, 14i inches; greatest breadth, 
inches ; at prominent points above handle, 3J inches ; 
greatest thickness, IJ inches. 

Until farther specimens of the same material and form are 
found of these remarkable New Zealand stone weapons, it would 
be premature to speculate upon the affinities between them and 
the stone weapons of the Morioris ; but it seems evident to me 
that they date back to a time anterior to the discovery of 
nephrite at the West Coast, and its subsequent use in the manu¬ 
facture of which must have supplanted the inferior 

material used till that time. 


Abt. on Difereme in Food Plants now med hj 

CiviUzed Man as compared tdth those i0ed in PreMstork Times, 

By W. T. L. Tkavees, F.L.S. 

[Read before the WelUnfjtoii Philosophical Society^ July, 1885 ,] 

Thkee has been a good deal of learned discussion as to whether 
man was originally destined for a vegetarian or not, but how¬ 
ever interesting this question may be in connection with his 
descent, it is one of no importance now in relation to his food, 
because his existing structure not only enables, but practically 
requires, him to extend his choice, in that respect, to the, 
as well as to the vegetable kingdom. And he can, as a rule, do 
this with especial advantage, for by using a mixed diet he hot 
only economises physiological labour, but also saves his excre¬ 
tory'organs from a large amount of profitless work which would 
otherwise be thrown upon them. 

But although a choice of food is thus given to him, the vary¬ 
ing oircumstanoes tinder which he exists on earth, determine, to 
a considerable extent, the direction in which that choice should 
, be made. Within the tropics^ fo^ example, where any large 
oonshmption of flesh fcKjd would inevitably produce injmious, 
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results, man is almost exclusively frugiverous, drawing nearly 
all he requires for food, as well as for shelter and clothing, 
from the plants which spring up in profusion around him. 
On the other hand, in the inhospitable circumpolar regions, 
(although the Esquimaux eats with relish the half-digested 
moss which he finds in the stomach of the reindeer,) he is com¬ 
pelled to counteract the rigour of the climate by a large con¬ 
sumption of flesh food, and especially of such as is rich in 
carbon. 

We find, however, that independently of mere climatal con¬ 
siderations, in localities in which the conditions are such as to 
admit of vigorous plant growth, the extent to which man carries 
the utilisation of plant life for food and otherwise varies much, 
but that it certainly increases in direct ratio with his ascent in 
the scale of civilization ; and it is my chief object in this paper 
to show the progress which has taken place in plant cultivation, 
during the gradual rise of man in civilization in those parts of 
Western Europe in which that subject has been investigated : 
because, in the first place, it is from thence that we have ob¬ 
tained the greater part of the plants, whether used for food or 
otherwise, which are cultivated amongst us; and because, in 
the next place, the climatal conditions which now obtain there 
bear a close resemblance to those of our Islands. ^ 

The earliest rude inhabitants of Western Europe of whom 
any traces have been discovered, are known as Paleolithic men. 
Their remains are usually found in caves and rock-shelters, 
associated with those of many animals now extinct, amongst 
which were the mammoth, the woolly rhinoceros, the reindeer, 
the stag, the lion, the hyaena, and the bear. Remote, however, 
as the period is from the present time, during which the earlier 
races of these ancient men existed, the remains left behind them 
and by their successors of that age, in the caves and rock-shelters 
which they inhabited, give, to use the words of Mr. Boyd- 
Dawkins, “ as vivid a picture of the human life of the period-, 
as that revealed of Italian life in the first century by the 
buried cities of Pompeii and Herculaneum.’' These old floors 
of human occupation contain broken bones of animals killed in 
the chase, mingled with rude implements, weapons of bone and 
unpolished stone, and charcoal and burnt stones, which indicate 
the position of their hearths. And not ^one do these remains 
point to the co-existence of man with the extinct mammalia to 
which I have referred, but they also afford clear evidence of the 
dimatal conditions which obtained during the different portions 
of the Paleolithic period, and a clue to the characteristics of the 
race to which the men belonged. Mr. Boyd Dawkins, in speak¬ 
ing of later Paleolithic times, tells us that, in the caves which 
yield evidences of man’s occupation, ** flakes without number, 
rude stone-cutters, awls, lance-heads, hammers, saws made of 
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flint or of chert, rest peU-Me with bone needles, sculptured 
reindeer antlers, engra.ved stones, arrow-heads, harpoons and 
pointed bones, and with the broken remains of the animals 
which had been used as food—the reindeer, bison, horse, the 
ibex, the saiga antelope, and the musk sheep, In some cases 
the whole is compacted, by a calcareous cement, into a hard 
mass, fragments of which are to be seen in the principal 
museums of Europe. This strange accumulation of cUh7is 
marks, beyond all doubt, the place where ancient hunters had 
feasted, and the broken bones and implements are merely the 
refuse cast aside. The reindeer formed by far the larger por¬ 
tion of the food, and must have lived in enormous herds 
in the centre of France. The severity of the climate at that 
time may be inferred by the presence of this animal, as well as 
by the accumulation of bones in the spots on which man had 
fixed his habitation. Indeed, had this not been the case, the 
decomposition of so much animal matter would have rendered 
the place uninhabitable even by the lowest savage.” 

These facts do indeed afford a vivid picture of the life condi¬ 
tions under which man existed at a time unquestionably separated 
from the present age by countless centuries, and that too, in parts 
of Europe which now sustain a rich and varied vegetation, and 
in which, except the horse, all the animals above referred to 
are now extinct and are replaced by herds of domesticated oxen 
and deer, by flocks of sheep and goats, and by numerous other 
animals maintained either tor their profit or for their beauty. 

It must be manifest that during this earlier period the human 
inhabitants could have derived as little of their nutriment from 
vegetable substances, as do the Esquimaux and Samoyeds of the 
. present day, and that it is more than probable they devoured, 
with the same greedy relish as the former, the partly digested 
matter found in the stomachs of the ruminants upon the flesh of 
which they chiefly subsisted. Had they possessed any of the 
vegetable foods which, as we shall find in the sequel, wei*e 
abundantly consumed by the Neolithic men by whom they were 
succeeded, some remnants of such food would unquestionably have 
been discovered amongst the debris of their feasts, by the scientific 
observers who so Mly and closely examined those and the, 

complete absence of any such remnants, not only Justifies iis in 
assuming that they did not possess foods of the Mnds referred 
to, but .also serves to strengthen the view expressed above as to 
: ihe nature of the contemporaneous climatal conditions. 

: A great advance in the vegetable food available for man in 
Western is found to have taken place in Neolithic times. 

We have no means of estimating the length of the interval which 
sep^ated even the later Paleolithic from that part of the Neo- 
periiod^ to which 1 am about to refel% but the geological 
;; eyid^ce ; it must have been enormous, that 
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evidence being supported by the fact that an extraordinary im¬ 
provement had taken place in the climatal, and, indeed, in the 
physical conditions geneially of the district in question, as indi¬ 
cated by the almost universal presence withm it of an abundant 
and varied vegetation, and of a fauna analogous to that which 
now exists. 

Our chief positive knowledge of the vegetable food resources 
of the Neolithic people of Western Europe has resulted from the 
discovery, made about thirty years ago, of the remains of the 
Swiss lake-dw^ellings, which led to those interesting investi¬ 
gations which have been recorded in the great worlc of Dr. 
Ferdinand Keller, President of the Antiquarian Society of Zurich. 

This discovery was first brought under the notice of the So¬ 
ciety at Zurich by Dr. Aeppli, of Ober Meilen, who reported that 
remains of human industry, likely to throw unexpected light on 
the primsBval history of the earlier inhabitants of the country, 
had been brought to light, owing to the occurrence in the early 
part of that year of an unexampled drought, accompanied with 
such severe cold that the rivers were practically dried up. The 
result of this drought was to lower the water of the lake to such 
an extent, at a place where some reclamation works were going 
on,; as to enable the workmen to excavate the land upon the 
shore immediately in front of their i*etaining wall, to a consider¬ 
able depth below the ordinary water level. In making these 
excavations they found the heads of old piles in situ, and great 
numbers of stags’ bones, mixed with implements and other relics 
of human occupation. This led to further investigations on the 
spot, and to similai* investigations in other places, which were 
followed by the discovery of a large number of the settlemeuts 
now known as lake-dwellings, and to the general results so 
elaborately detailed in Dr. Keller’s great work. Great interest 
was at once excited amongst scientific inquirers throughout 
Europe, more especially as the very first settlement which was 
examined, namely, that of Meilen, was found to belong almost 
exclusively to the Neohthie age, for, with the exception of two 
metal objects, all the antiquities obtained there consisted of 
bone, iron, wood, stone or earthenware, in order that you may 
understand the conditions under which these antiquities have 
been so long preserved, I will endeavour to give you, as shortly 
as I can, an idea of the genet-al structure of the lake-dwellings. 

The settlement of which any assemblage of dwellings was 
composed was usually formed in a shallow part of the lake on the 
borders of which it was established. At a short distance from 
the shore a rectangular space was enclosed by a row of strong 
piles, which were often covered on the outside with wattling or 
hurdle work, intended either to lessen the splash of the water or 
to prevent injury to the piles by the impact of floating wood or 
of the canoes of the people. Within the inclosure thus formed, 
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rows of piles, generally in regular order, were driven at short 
distances from each other, the heads being brought to a general 
level with the outer boundary. Upon these piles a rough plat¬ 
form was constructed, often consisting of one or two layers of 
unbarked beams lying parallel to one another. Upon this plat¬ 
form rude houses were erected, the extent of the platform and 
the number of houses being of course regulated by the number 
of persons of which the settlement was composed. That 
portion of the platform which was within the area of each 
house was covered with clay mixed with gravel, firmly 
beaten down to form an even floor, and each house had a 
proper cooking-hearth. The houses appear to have been rect¬ 
angular in form, their sides consisting of wattle and daub, and 
the roof thatched with straw or rushes. These platforms were 
always at some distance from the shore, with which they were 
connected by narrow bridges, formed also on piles* Whether 
the footways of these bridges were movable does not appear; 

, but it is probable that this was the case, in order to prevent 
surprise on the part of an enemy desirous of attacking the settle¬ 
ment from the landward. It appears that all the refuse from 
these dwellings was thrown into the water below, through open¬ 
ings left in the platform for that puipose. The general con¬ 
ditions under which the earlier of these people appear to have 
hyed is the more especially interesting to us, because, singularly 
enough, it is to the condition of the aboriginal New Zealanders, 
as described by Cook, that Dr. Keller compares the degree of 
civilization to which the inhabitants of the settlement of Meilen 
had apparently attained, as indicated by the remains discovered. 

After extracting from Hawkesworth’s Voyages,'’ Vol. III., 
page 395, a full account of the habits of life of the New Zea¬ 
landers as there given, he proceeds to show the close resem¬ 
blance to that account which is indicated by the remains found 
at Meilen and many other of the more ancient lake settlements. 
He then tells us, in regard to their domestic economy, (with 
reference particularly to the supply of vegetable food,) that in 
t yery lake-dwelling were to be found stones for bruising and grind¬ 
ing grain, or what are called corn-crushers and mealing-stones ; 
that the very grain itself has been found at Meilen, Moosseedqrf, 
and Wan gen, nay^ even the very loaves or cakes in their original 
form ; and that we must therefore recognize the colonists as 
agriculturists, and see them advanced to that grade of civiliza- 
; tipn in which men have peimianent abodes, and liave secured for 
; themselves: some degree of social order. He remarks that tlie 
■ tiUmg of the ground^ .m been simple hi the highest 

degree^ and have consisted merely in tearing it up by means of 
, ; inefficient; made of stags’ horns or crooked branches of 
trfes, as is still done by some of , the: North American Indians, 
was crooked pieces of wood and 



Food Plants in difemit 85 

other rude implements) by the Maoris ; but he points out, never¬ 
theless, that the products obtained from this rude cultivation 
were generally excellent—a fact known to ourselves as regards 
the Maoris—^because, as a rule, they always used rich virgin 
soil, or soil that bad long lain fallow, for growing their crops 
in. 

Dr. Keller refers us to a treatise by Professor Heer on the 
plants used by the Lake-dwellers, for information as to their 
husbandry, and it is from that treatise, and from the investiga¬ 
tions of Alphonse de Candolle and others, that I have prepared 
the following rmmie of the subject. The remains of plants, 
from which Professor Heer drew his conclusions, were found 
lying in the lake mud below the sites of the various settlements, 
or buried under peat, several feet thick, formed since the settle¬ 
ments ceased to exist. They were found mixed with stones, 
fragments of pottery, domestic instruments, charcoal, ashes, 
and other unmistakable evidences of human occupation, and 
consisted of remains of cereals, of weeds usually associated with 
cornfields, of culinary vegetables, of fruits and berries, of nuts, 
of oil-producing and aromatic plants, of bast and fibrous plants, 
of plants used for dyeing, of mosses and ferns, of fungi for 
kindling fire, and of water and marsh plants. Of the plants 
used for food the cereals were evidently the most important, and 
consisted of a now extinct form of wheat called the “ lake-dwelling 
wheat,” and of a small-grained six-rowed barley, also extinct; 
whilst the spelt (which at present is. one of the most important 
cereals,) and the oat did not appear until the Bronze age, and rye 
was entirely unknown. With the exception of a pea no culinary 
vegetable can certainly be mentioned as belonging to this period, 
but a small beau and a field lentil appear daring the: Bronze 
period. As to fruits, they appear to have been possessed of an 
abundance of crab apples, and in the later periods of a larger 
but still inferior species of apple, which may have been the 
result of cultivation; of a small and inferior description of 
pear, found associated with the relics of the Bronze period ; of 
a plum closely allied to the bullace; of sloes, bird cherries, rasp¬ 
berries, blackberries, and strawberries, whilst it seems that they 
also used the fruits of the dog-rose and elder. Beech nuts were 
found in large quantities, and cakes, of the seed of the garden or 
field-poppy and carraway seeds, occurred amongst the remains 
of some of the more recent settlements. 

Heer and de Candolle both remark that the Lake-dwellers 
could not have had any close connection with the people of 
jEastern Europe, otherwise they would, without doubt, have 
cultivated rye, and that the plants actuaUy cultivated show that 
their chief intercourse must; have been with the people of the 
M^diterraiiean basin. Every species of corn which they used 
had certainly come from that quarter, for it was identical with 
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those cultivated in Southern Italy, whilst the millets were 
similar to those cultivated in Egypt. 

In connection with the character of the vegetation under 
notice, Professor Hear points out that it affords some clue to 
the determination of the age of the lake-dwellings, and by 
means of this and other evidence bearing on the question, he 
came to the conclusion that, whilst the most recent of those 
dwellings, namely those of the Bronze period, might be not less 
than 2,000 years old, the oldest might date back for thousands 
of years before the commencement of thie Christian era. He 
also points out that those remains, which unquestionably have 
a very high antiquity, throw some light on the solution of the 
question whether the .species of plants have undergone any 
change in historic time. As regards the wild plants he answers 
the question in the negative, (a conclusion concurred in by the 
late Mr. Darwin, for reasons given in detail in his work here¬ 
after referred to,) but finds that the case is different with the 
cultivated plants, for that the greater number of those agree 
with no recent forms sufficiently to allow of their being classed 
together. He tells us that the small Celtic bean, the ])ea, the 
small lake-dwelling barley, the Egyptian and the small lake¬ 
dwelling wheat, and the two-rowed wheat or mmer, form pecu¬ 
liar and apparently extinct races, and he adds that man must, 
therefore, in course of time, have produced sorts which gave 
a more abundant yield, and have gradually supplanted the 
old'varieties. Mr. Darwin sums up the investigations of 
Heer and others in passages which are to be found at pages 
318 and 319 of the first volume of his great work on “Animals 
and Plants under Domestication,” a work which, by the way, 
ought to be closely studied by every breeder of animals and 
cultivator of the soil. 

Prom all this it'will be seen that the great advance in 
civilization exhibited by even the earlier Neolithic over the 
latest Paleolithic inhabitants of Western Europe, may be 
assigned chiefly to their possession of an abundant supply 
of vegetable food, suitable, not only for man, but also for the 
maintenance of domesticated animals, of which, as Prolessor 
Butemeyer of Basle tells us, they possessed several species. 

I do not propose to deal with the long period which has inter¬ 
vened between the occupation of the lake-dwellings and the pre¬ 
sent time, which pertains entirely to the historic period, not only 
because it would sketch this paper to an inconvenient lengtli, 
.but because we shall be .able more clearly and highly to appre¬ 
ciate the advance made in the character of our vegetable food 
during this interval, by a comparison of the inferior species 
possessed by even the later inhabitants of the lake-dwellings^ 
wipi; the rich found in the cultivated fields and 

. g^dene of W brought to our 
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notice if we compare the list given by Heer of the vegetable 
foods used by the Lake-dwellers, with any well prepared gar¬ 
dener’s catalogue of the fruits and vegetables now available for 
food, a Gompanson which cannot fail to satisfy us how much 
civilized man has already benefited, and may further expect to 
benefit, by the application of the principle of selection to the 
variability so especially characteristic of vegetable life, which 
has been so admirably discussed by Mr. Darwin in the work 
above referred to. 


Art. IV ,—The Building Timbers of Auckland, 

By Edward Bartley, Architect. 

[Read before the Auckland Institute, BOth November, 1885.] 

SpECIMSNS of TiIIBBR to IliLVSTRATB THE PaPER. 

Kauri. —Pour specimens: Bed, white, black, and a soft kind from Tairua. 

Piece of kauri joist destroyed by^dry rot. 

Piece of kauri destroyed by grubs. 

Piece of window-sill from St, Andrew’s Church, built in 1847. 
Emu,—Piece of 12 , in. x | in. board, to show the difficulty in discriminating 
between sap and heart. 

Totara.—P iece with the commencement of small spots of decay. 

Kahikatba. —Piece of flooring completely destroyed by the grub. 

There are only four kinds of New Zealand timbers used in 
Auckland for building purposes. I place them in the following 
order of merit: Kauri, rimu, totara, and last kahikatea. After 
touching on these various timbers, I propose to say a few words 
on seasoning and decay of timber. Permit me to remark that 
the statements are not gathered from hearsay, but from thirty 
years’ experience in the building trade in Auckland. I have of 
late years taken down buildings that I either took part in er^t- 
ing or saw erected; I have had, therefore, many opportunities 
of studying the durability and other characteristics of our Auck¬ 
land-grown timbers. 

First, the kauri [ Damimra amtralis ),—I have here speci¬ 
mens of four lands of kauri i the red, white, black, and a soft 
kind, quite distinct in grain and quality from the others, which 
I will hereafter explain. The red kauri is the. best general 
building timber; it is well adapted for heavy framework, beams, 
joists, and the hke; it is close-grained, rather gummy, very 
durable, but is liable to cast and twist; it shrinks endways as 
well as in width. The shrinking endways is a great drawback 
to kauri, and more especially this kind. I have known a forty 
feet beam shrink inches in length. I have, also known a 
weatherboard shrink f of an inch in twenty feet, and most of 
us will remember ceiling mouldings aud other joiners’ work 
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shrinking so as to quite disfigure the building. This red kauri 
should only be used for beams or other framework, and not for 
mouldings or joiners’ work. The next is the white kauri, a tough 
kind of timber; will bear a greater breaking strain than the red, 
but not so durable ; I have seen it quite soft in a few years; it is 
a splendid timber for moulding and joiners’ work. The shrinking 
endways is almost nil, if worked up after a fair amount of season¬ 
ing, neither will it oast. It is largely used by boat-builders on 
account of its readiness to bend. Black kauri is not very abxm- 
dant, it comes from the west coast of the island, it is only fit for 
rough work, is heavy with gum, and the most dixrable of all; in 
fact, for fencing-posts or the like, I believe it would last as long as 
puriri. I need hardly say it is not fit for mouldings or joiners’ 
work; it is so hard it would require very strong machinery to work 
it, and after being worked it would cast into all shapes. The last 
specimen of kauri (No. 4) is the timber for joiners’ work and 
mouldings; there is a peculiar grain marking in this kind of kauri 
not to be found in any .of the other specimens—this kind should 
only be used for mouldings and joiners’ work. We have often 
heard it remarked that kauri is noted for its casting, twisting, 
and. shrinking: well, this last kind of kauri will neither cast, 
twist, nor shrink endways. I have seen slight scantlings, say 
S in. by 3 in., 20 feet long, quite straight, after being exposed to 
the weather without any care. I have seen joiners’ work made 
up out of this timber standing as well as cedar. I have already 
said it should only be used for joiners’ work and mouldings, it is 
so light and soft;; it should never be used for beams or heavy 
framework; but if this kind of kauri and the white only were 
used for joiners’work and mouldings, we should seldom hear 
of ruined ceilings, and twisted doors and sashes. This kind 
of kauri is only found in the Tairua District. 

The next timber on my list is the rimu (Dacrydium cupres- 
sikimi). It is known in the South Island as red pine. The 
rimu, I believe, grows in the South to a very large tree, but in 
this province the average size tree is two feet six inches to three 
feet diameter; it is a timber with a. large proportion of sap- 
wood—a two-feet diameter log will have nine inches of sap- 
wood, leaving only six inches of heart, the heart not being very 
well defined. By this specimen of rimu (a board twelve inches 
wide) the diflficiilty in d^ between sap and heart will 

be seen, even by air expert. There is a hard white gum, and 
frequently many shakes, near the heart, that renders this tree 
unfit for boards, but it answers well for scantlings, joists, and 
feameworb. The sap-wood^ if exposed to weather or damj;), will 
not last, but the he^t is very durable. I have known rimu 
fences standing many yesu’s. Of course, with kauri so plentiful, 
we have; not used much rimu; but at the rate the kauri is being 
before suroj have to fall back on 
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tke rimu. Picked heart of rimu is a very good furniture wood, 
and very suitable for church furniture. 

Totara {Podocarpus totara) is the third timber of importance. 
It is largely used in the South for building purposes, but in 
Auckland we only'know it as a good “ pile ” timber, and for that 
purpose it has not been equalled by either native or imported 
timbers. I have seen a stringer” taken fcom Queen-street 
Wharf quite sound, after being under water twenty-eight years, 
Of course it.was heart, the sap will not last; hence the folly of 
using round sticks for piles. All piles should be squared timber— 
all heart. It is at times specified for plates and window sills, with 
a view, I presume, that it will last longer than kauri. I think this 
is a mistake: my experience is that it will not last as long as the 
heart of red kauri. There is a small *‘rot” speck found in the 
heart of mature trees; I have here a specimen cut from a new 
plank with this kind of decay, still the totara must be classed 
as one of our most durable timbers. 

The last, and the worst of our building timbers, is the kahi- 
katea {Podocmyus dacrydioides). It will decay very soon, exposed 
to the weather or damp—in damp situations it will not certainly 
last longer than four yearS'—and inside, or under cover, such as 
flooring, ceiling or lining, it is attacked by a small grub, com¬ 
pletely destroying the inside of the scantling or board. I have 
here a specimen of kahikatea flooring destroyed by this grub ; 
the destruction is so complete that I have known a floor ren¬ 
dered dangerous to walk on, the chairs having gone through in 
many places. I consider kahikatea is far' inferior to all sap kauri. 
If used for rough lining, the perforations made by this grub will 
appear through scrim and paper of the room; in an instance that 
came under my notice, one kahikatea board had been , fixed for 
rough lining, the remainder being sappy kauri ; the board, scrim, 
and paper wevf quite destroyed, like a band nine inches wide, the 
remaining lining being quite sound. It is said that kahikatea 
grown on high ground grows better than that grown on low 
ground; but the greater portion, I should say nine-tenths, grows 
on flat swampy ^striots^ 

Seasoning and Decay of Timber,. 

The causes of decay are variouSi, the worst being dry rot 
a term giving a wrong idea of the nature or cause of the decay. 
I have here a specimen of heart kauri destroyed by dry rot.” 
It is covered with a fungus of extraordinary growth in Auck¬ 
land. I have seen a plant measuring oyer five feet in diameter. 
Whether the fungus grows in consequence of the decay, or the 
decay is caused by the fungus, I am not quite clear; but I should 
rather think the fungus grows after the decay, and is not the 
cause of the decay. At any rate we know the first cause is by 
using unseasoned timber in unventilatect positions, such as a 
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graund-floor without a space left for ventilation. Nearly if not 
all the groxmd-floors on the east side of Lower Queen-street are 
decaying with ‘'dry rot.” I have known 12 in. x3in. all heart 
kauri joists quite rotten in twelve years; the joists will break off 
in pieces from six inches to two or three feet long, and will be found 
flat on the ground, with square ends, the timber always breaking 
at right angles to the fibre of the w^ood. The kauri is also 
destroyed by a small grub, similar in some respects to the grub 
in the kahikatea, but with this difference: the grub in the 
kahikatea always bores with the fibre of the wood; the grub in 
the kauri will bore in any direction. I have here a sample of 
kaun bored with this grub. The sap-wood will be attacked first; 
but if found in a building, it will soon go right through, heart 
and sap falling a prey to it. 

One great reason for kauri and other timber decaying is the 
constant use of young and unmatui*ed timber. A mature kauri 
will be at least five feet diameter, showing well defined sap-wood 
of not more than three to four inches. Now, a large quantity of 
logs cut up in Auckland will not measure more than 2 feet 6 inches 
to B feet in diameter: this size log will have nine inches of 
sap-wood, leaving on a log 2 feet 6 inches only 12 inches of heart, 
and that soft and white. Next to using young timber is the constant 
use of unseasoned timber, and the practice of our mill-owners 
cutting down trees all the year round, and full of sap. I 
consider .the trees should be “barked” at least six months 
before being falhn; the barking, of course, simply means cutting 
out a ring of bark, say four or six inches in width, close to the 
ground. Another plan, adopted in America, is to bore two holes 
i^igbt through the trunk, crossing each other in the middle of the 
tree ; either or both are inexpensive operations, and should be 
tried by the mill-owners. As to the time of year for falling our 
New Zealand timbers, I consider, if barked or bored as I 
suggest, it would not matter a great deal. It will be seen at 
once that if we get rid of the sap or gum before falling we have 
overcome half the difficulty (if not more) experienced in season¬ 
ing* Hence the failure of artificial seasoning by the hot 
chamber, used a short time ago by some of the mills, the hot 
chainber simply baking the outside, leaving the sap and gum : 
inside the plank. It is a fact;known to all carpenters that kauri 
will season better in the i*ain and . wind of winter than the hot 
sun of summer* Most of us know the eftect of new kauri shingles 
on a tank of water : the gum and sap is washed out to such 
extent by the rain, that the first water off themof is like weak 
turpentine, and dark in colour. Then we have another cause of 
deo^y, consequent upon using unseasoned timber, that is the in- 
ludioious use of tar. It is right to tar a well-seasoned piece of 
thnb^r, but utter follj to tar ^reen timber, and all round, as we 
rfepeftt^.dly done in out buildings and wharves# I have knowaa 
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a 4in. x Sin. plate of heart of kauri quite rotten in two years, solely 
on account of being tarred all round; the proof being that other 
plates in similar situations, and quite near, were quite sound. 
If the durability of timber is to be studied, it should be a rule not 
to paint or tar timber before being seasoned. That kauri will 
last, I have had many instances brought under my notice. Here 
is a portion of a window-sill taken from St. Andrew’s Church, 
built in 1847 ; it will be found not the least impaired by thirty- 
six years’ exposure to the weather. It was removed about two 
years ago. It was resting on-a stone sill; the under side, it will 
be observed, has not been painted. Only one other instance: 
The two first grave fences in the Auckland Cemetery, erected 
thirty-three years ago, are still standing, and quite sound. The 
posts ai-e of red kauri, and had been charred. 


Art. V. —A Description of the New Yolmno in the Fnendly Islands^ 
near Tongatahu. 

By the Eev. S. W. Baker, Premier of Tonga. 

\Itead before the Auckland Institute, dOth November, 1886.1 

On’ Sunday, October 11th, a slight shock of earthquake was felt 
about 10 a.m., and seeing we had had several shocks lately no 
particular notice was taken of it; but on Tuesday morning every¬ 
body’s attention was directed to vast clouds of steam and smoke 
which were arising from the sea in a N.N.W. direction. On the 
preceding evening, at 11 p.m., many natives and others saw a 
vivid fiash of light, and heard a report like thunder in the direc¬ 
tion of the Huga Group of islands. On the matter being com¬ 
municated to His Majesty, it was determined that the Sandfly 
should be sent to ascertain. the bearings and extent of the 
.volcano. Accordingly at noon the Sandfly left the Port of 
Nukixalofa, having on board the Bev. S. W. Baker, the Premier, 
wife, and family; the Bev. J. B. Watkin and son, Dr. Buck- 
lard, and several other gentlemen; the Chief Tugi and several 
natives. 

As the Sandfly neared the spot the scene was most magnifi¬ 
cent, great volumes of steam, of carbonic and sulphurous gas, 
&c., being shot forth from many jets out of the sea, in a direct 
line of over two miles, extending in a northerly direction, to the 
height of 1,000 feet and more, then expanding themselves in all 
directions, in clouds of dazzling whiteness, and assuming the 
most fantastic shapes; sometimes presenting themselves as a 
mountain of wool, the tips of which were fringed with gold, 
caused by the rays of the setting sun, then again occasionally 
forming into a large cauliflower head of snowy whiteness, 
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backed by clouds of intense darkness formed of dust and asbes 
mixed with watery vapour, which- the wind was canning down 
for miles on the distant horizon. As the heavier matter kept 
continually falling, it gradually raised in height the new-made 
island ; and as the cloud of pulverulent matter became thinner 
and thinner at its extremities, it assumed a light brown colour, 
forming clouds of volcanic dust which, no doubt, would be car¬ 
ried thousands of miles away, and repeat (if the theory be a 
correct one) the red sunsets of the volcanic action of last year in 
distant parts of the Pacific : and, strange to say, on the third and 
fourth evenings after the bursting out of the volcano, the same 
red sunsets as were seen last year were again noticed. The size 
of this mass of volcanic matter was immense; at one time it 
could not have been less than some thousands of feet at its base, 
and, piercing into the air to a great height, was distinctly seen 
thousands of feet above the clouds, and at one time a streak of 
sable colour passing across its centre made the whole mass pre¬ 
sent a most picturesque and grand sight. This great mass of 
accumulated gas, steam, and volcanic substance, was continually 
augmented by fresh explosions, bursting forth from three large 
and a number of minor jets. These jets, and especially the 
largest one, would suddenly rise forth like a solid wall of dark 
mattei’, in shape something similar to the tlnree fingei^s of a 
man's hand, but always of a more or less conical form, and at 
times bearing a striking resemblance to the Finns pinaster 
m.d. Pinm sylwte?', thus forcibly calling, to mind the historical 
stone-pine of PHny the Younger, mentioned in his letter to his 
Mend, the historian Tacitus, in connection with the eruption of 
Mount Vesuvius in a.x>. 79. The black clouds were small at 
first, and only appeai-ed at considerable intervals, and gra¬ 
dually became larger and more frequent, 1| to minutes 
expiring between each eruption, but still retaining their perx^en- 
dioular character; and, after rising to a considerable height, 
their sides would sometimes fall quickly into the sea, causing 
clouds of steam to arise, whilst the centre would topple over and 
form itself into clouds of white gaseous and vapourous matter, 
presenting itself like a huge bunch of Prince of Wales’ feathers; 
and what was most singular, many of these dark cauliflower 
eruptions had a spiral movement, always turning in the same 
direction from north round by the west to the south, and right 
against the wind. As the shades of evening approached and 
the night came on; the matter discharged by the volcano no 
longer appeared a huge mass of clouds of showy whiteness but 
in form of clouds of greyish matter and sooty blackness. 
We were somev^hat disappointed in there being no signs of 
fire; many watched durmg a great part of; the night, anxious to 

lurid flame, but were doomed to 

:&sa|g?oiiithaeht. 
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As the first light of morning appeared, we commenced to 
approach near the grand scenery of Nature’s last wonder, having 
kept during the night at a distance of seven or eight miles. As 
daylight appeared, it was soon evident that the volcano had lost 
none of its activity, but instead of there being so many jets as on 
the previous night, several of them at the southern end of the 
line of jets had coalesced and formed themselves into one immense 
submarine chasm, and the rays of the rising sun shone upon the 
mass of vapoury matter and made it appear most beautifully 
golden. Having a good breeze behind us, we ventured to approach 
nearer than we would have otherwise done, and we were duly 
rewarded for our trouble, for we found that an island had already 
been formed some three to four miles in length, one in width, 
and attaining a height of about 40 feet at its highest part, which 
was around the crater on the N.W. side, and gradually shelving 
away from this until it lost itself in the sea. The length of the island 
was probably increased by a black mass, which we believe to be float¬ 
ing pumiceous matter ; and it was also seen that a reef extended 
from it in a N:E. direction, from the surface of which various 
jets of steam were arising. The eruptions were now very rapid, 
and in one instance there were no less than four huge eruptions in 
three minutes. Although one of these large masses was ejected 
considerably over 1,000 feet, yet it only took 16 seconds in reach¬ 
ing that height; in fact, having timed many of the eruptions, we 
found that notwithstanding they went to a greater or less height 
they invariably took from 12 to 16 seconds. Some of these 
eruptions must have contained hundreds of tons of matter ; and 
several times, just as the eruption reached its height, great 
spouts would be seen, which appeared to be huge waterspouts, 
and continued mcreasing until they were lost in the mass of 
gaseous vapour. These eruptions continued with very little 
interruption until 8.30 a.m., when to the surprise of everyone 
they suddenly ceased—and it is worthy of note that up to this 
moment there had been a constant column of smoke, &c., dis¬ 
charged from the volcano—and the strong wind, carrying away 
all the clouds of steam and gaseous matter, presented to our 
view the whole of the land, with a distinct ci^ater formed on the 
S.E. end of the same, the back part of which was considerably 
higher than that at the water edge, which appeared to be only a 
foot or two. Dr. Buckland and others were of opinion that this 
was the exact moment when it emerged from being a submarine 
volcano to that of an ordinary volcano. As we were not more 
than one mile from it, we had a splendid and magnificent view, 
and we were led to judge that the crater from the size of the base 
of the column was at least two miles in circumference. Our atten¬ 
tion was drawn to a white spot which appeared on the western 
slope of the crater, which,, after careful examination with our 
glasses, we concluded was a bird which had tried to fly across 
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the volcano, and was suffocated by its fumes. So eagerly 
were we examining the crater that we neglected to notice the 
dangerous position in which we were, for, to our surprise, the 
vessel, notwithstanding the breeze we had, made but little head- 
way, and for a few minutes it looked as if the current would draw 
us into the volcano. However, after several minutes of suspense 
the breeze increased, and we were soon out of danger, which was 
clearly manifested by the vessel shooting ahead as she drew out 
of the current; and it is fortunate for us that we escaped when 
we did, for the volcano commenced action shortly afterwards, 
and fragments of heated stone were hurled aloft to a great height 
and then fell, together with showers of cinders, splashing into the 
sea at some distance from the edge of the new-formed island. 
The matter ejected now seemed to be of a more solid nature than 
that which had been previously thrown out by the volcano. 
This, together with the fact that very little steam was now seen 
around its base, although over the surface of the island the 
steam still continued to rise in small jets, seems to be sufficient 
proof of the correctness of the conjecture formed by Dr. Buck- 
land, that it had now passed from a submarine volcano to that 
of a volcanic island, and although no fire presented itself, yet 
it continued all day belching forth such solid matter, accom¬ 
panied with clouds of gases; for, after the completion of the 
crater, the enormous upheavals of cinders, mud, and dust, &c., 
increased not only in rapidity, but also in height, ten occurring 
in twelve minutes; sometimes a second and third would arise 
before the first had fallen.. This continued for about three- 
quarters of an hour, wffien the eruptions became less frequent, 
but increasing in height, towering aloft from 8,000 to 10,000 feet, 
or perhaps even considerably higher, and the light fliooculent 
clouds of vapour, which separated themselves from the main 
mass and floated away in the air, presented a most enchanting 
spectacle, and between the eruptions the island was more or 
less visible. But to describe the various shapes which these 
eruptions of gaseous matter assumed would be impossible. It 
certainly is one of the grandest efforts that even volcanic nature 
has ever made, and one of the most beautiful sights that mortal 
man has ever been permitted to behold. On that evening, 
about 7.80, the first signs of fire were visible, and all through 
the night at intervals it sent up quick darts of lurid light, 
sometimes of ,a burning red, and at other times a bluish or 
pinkish flame; the reflection on the clouds, as some large flash 
^ burst forth,, presented all the features of sheet lightning, and 
the light always appeared in the sanie place, and on one 
occasion four or five flashes occurred at the same instant; but 
whether , it was due to the condensed clouds of vapour being 
i highly charge whether it was caused by fire 

V ;^ing ejected from the volcano,- it is difficult to determine, And 



Bakeb. —Volcano in the Friendly Islands, 45 

thus we were permitted to see the various forms through which 
it passed, from that of a submarine volcano, with its dashing 
boiling stream, to that of a volcanic island ejecting its heated 
stones, mud, cinders, &c. 

This volcano forms one of the linear series of volcanoes which 
run in a direct line from the Culibras to Ponualei, bearing N. by 
E. I E. and S. by W. J W. magnetic. 

There are no less than six volcanoes in this belt, including 
the recent one, and all in the Friendly Islands Group, viz.: 
Sandfly Eock, Tofua, Kao, Wesley Eock, Late, and Fonualei. 
This is the order in which they stand from the recent volcano. 
Of these Kao is the highest, and is 5,000 feet in height, but has 
not been active for many years ; its crater is on the N.E. side, 
and the shape of the island is that of a large cone. The next in 
height is that of Tofua, a large razor-back island, with the crater 
on the N.E. side. This is 2,800 feet in height, and has been 
slightly in action only a few months ago. The next is Late, 
1,790 feet, and is still in action. Then comes Ponualei, which 
in some parts is about 600 feet, but has not been active for more 
than thirty years. The last volcano is that of Wesley Eock, 
which sprang up as a submarine volcano in the year 1858, and 
was discovered by the John Wesley: it is now about 400 feet, 
and occasionally very active. It is somewhat singular, and 
perhaps worthy of notice, that the mouth of all tlie craters of 
these volcanoes has an easterly aspect. But whether the pre¬ 
sent volcano has burst out on a part of the Culibras reef we are 
not prepared at present to say, the Culibras reef being marked 
on our chart more to the S.W. And a circumstance of con¬ 
siderable interest in connection with the Culibras reef is that it 
has fallen and risen several times during the last few years : at 
times a long reef being distinctly visible above the water, and at 
other times not a trace of it to be found ; such is the statement 
of authorities who went with the express purpose of ascertaining 
and locating its. position ; and on one occasion, after the lapse of 
a year* or so, the reef was found to have shifted a distance of no 
less than three miles. The position of the present volcano is 
N.N.W. from Nukualofa, 48 miles ; from Huga Tonga, N.N.W. 
J W., 14 miles; frem Huga Haapai, N. by W. f W., 15 miles; 
and its latitude and longitude, from bearings taken on board the 
Sandfly while abreast of the volcano, are : Latitude, 20® 21' S.; 
longitude, 175® 28' W, 

Since writing the above account, Captain Lane, of the Maile, 
who \nsited the volcano thirty-two hours after we left it, states 
that in his opinion the volcanic action is dying out, that the 
Upheavals are becoming in a marked manner less in height, that 
the largest he saw was only about 5,000 feet high, aiad that the 
island did not appear much more than a mile in length; but 
others of his ship’s crew give two and a-half to three and a-half 
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miles as its length. The captain also states that the island is 
now fully 150 feet high. But yesterday and to-day (October 
19th) the volcano, as seen from Nukualofa, is again as active 
if not more so than ever. 

The difficulty of putting on paper anything like a correct idea 
of this grand sight will be fully admitted by every lover of science, 
but we trust that this short description will enable some who 
were not permitted to be with us to form some idea of this 
magnificent spectacle of our latest volcanic eruption* 


Art. VI.— The Maori Language, with Bemarks on the Beform of 
English Spelling, 

By Jambs Coutts Cra.wford, F.G.S. 

[Read before the Wellington Philosophical Society^ 21s< October, 1885.] 
Prefatory, 

1 USB, for illustration, the vowels as generally pronounced in 
Italian, German, Spanish, excluding the French modifications. 
In a reform of the English alphabet it is difficult to say how to 
express the sound of the English the Continental i. This 
latter .vowel is so much used in English, in such words as 
tin, sin, &e., that it would be difficult to establisli as e, and 
therefore, perhaps, the German ie will be preferable for the 
purpose. 

I use the German diphthongs an, ai, ei, iu, Italian, I think, 
has no diphthongs, the vowels in that language are all pronounced 
separately. I have used ae to represent the English a, as in 
fate. This is perhaps non-ijhonetic, but it is in accordance with 
Teutonic usage ; a has always the broad sound, as in man, 

1 have used rto to represent the English aw, as in Imv, hut I 
am inclined to think that it would be better to adopt for this 
purpose what appears to be the Dutch plan, vk., a<i. 

It is sometimes inconvenient to use the German ie to repre- ’ 
sent the English as for instance, in Scripture names. In 
those cases I have retained f alone. 

It is a matter for congratulation that, whoever reduced the 
Maori tongue into a writto language, has avoided the absurd 
attempt to adopt; it to English vowel sounds, and has adopted 
: the Oontmentai vowel system and pronunciation.: The Maori 
language has, in consequence, assumed a form and appearance 
of structure and of culture which would haye been lost had the 
English system prevailed,; and the result is, that the 3Qioment a 
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word in the language is seen, its pronunciation is at once 
apparent. 

If we compare this system with that which was formerly in 
vogue when English orthography was applied to the names of 
persons and places in India, native names in Australia, and also 
in America, we may perceive at a glance the advantages gained 
by the practice adopted with reference to the Maori language. 

In reading most books upon India, it is almost impossible for 
a person uninitiated in the native tongues to tell the sounds of 
the native names and designations. Thus we find the two chief 
tribes of Afghanistan described as the Barukzye and the Sud- 
dozye. When spelt Barukzai and Suddozai the pronunciation is 
obvious, but as they stand in the previous orthography there is 
an uncertamty about the somid, inasmuch as the letter y is 
pronounced in Enghsh in several different ways. The name of 
the kingdom of Oude is almost invariably pronounced wrongly 
by outsiders, as the spelling and the pronunciation are so incon¬ 
sistent. One of the most irritating words, to my mind, in this 
orthography is sepoy, which is a barbarous corruption of sipaM, 
a foot soldier. In the Enghsh form the word has a ludicrous 
appearance."^' 

/ The other day, in an Indian work of merit, I came across the 
words gid hye; now who can tell, except he is told by an expert, 
what to make of this? Pronounce the words to a Maori, and he 
would at once write down kuai haL about the sound of which 
there would he no mistake. Brandee pawnee low, a sentence 
which formerly was much heard in India, looks bai'barpus 
enough; a Maori would put it down as Pa rani paoni lau, which 
looks civihzed. 

The orthography of native names in Australia has simdlar 
defects to those above described in India, chiefly caxzsed by 
making the letter i stand for the diphthong aj. Thus we find 
Koraio spelt Co>io; Bulai, Bulli; Mvlongulai, Molonyidli : Me^*ai, 
MerrL This blunder is not constant, however, for we find Guu- 
dagai spelt coi-rectly. 

In Fiji, and at the Cape of Good Hope, we find fanciful 
spelling. In the former we find r represents th, and o stands for 
om, Thakombati is spelt Cacobau, In South Africa we 

find Ketehwayo spelt Cetewayo; Etchowe, Ehowe, This style is 
provoldng, as apparently meant to puzzle people, without 
sense or reason. The result is that these names are generally 
pronounced wrongly. 

; One peculiarity the English have is in vulgarizing names. 
The King Kalkali, of Ashanti, is reduced to Coffee (Jalcalee, 
although his name has doubtless nothing to do with coffee ; the 

:'.*k corrected official orthography for India has been issued, but many 
/do not use it., ■ 



48 Tramactions, — Mucellaneous, 

corn fodder of South Africa is spelt mealies, although not ground 
into meal, and milis would be the correct term. Various plants 
pass under the name of tea tree, including the ti (CorJylme 
australu) of New Zealand. The name of the old town of 
Aymouth is changed to Eyemouth, and Tung we find as 
Tongue. The euphonious name of the Pass of Branda is 
changed into Brander, giving one a suspicion of cooking. The 
names of the Irish towns, Tallogh and Mallogh, are changed into 
Tallow and Mallow from the dropping of the gutteral; but why 
not Tallo and Mallo, The ic is of no use, but vulgarises the 
names by suggesting common articles. In Stanley’s work, 
How I found Livingstone,” I find the word Seedy for SuU, the 
name of a very useful tribe of negroes, many of the race being 
employed as firemen in the P. and 0. steamers. There is no 
reason to suppose that they are of drunken habits, but the 
English spelling conveys that idea. 

It was curious at the time of the war in Afghanistan to see 
the puzzle of the London newspapers, as to the spelling the 
name of the ruler of that State. His right name being Shir Ali, 
had been Frenchified into Shere Ali; and -when a fort had to be 
named after him, instead of reverting to tlie correct name of 
Shir, they made the name Sherpur, “ the town or Ibrt of Shir 
Ali.” A man must be very vowel deaf indeed who cannot see 
that this must alter the whole sound of the word. 

Various attempts are now being made to reform the ortho¬ 
graphy of the English language by the Americans, and by the 
Spelling Eeform Association and others in England. 

In neither case are the results scientific or satisfactory. 

The Americans seem to think tliat the main point to be 
attained lies in shortening the words, by omitting unnecessary 
consonants; the English by stereotyping existing sounds. 

The English and American ears have become in a manner 
deaf tj the true value of the vowel sounds, and require pre¬ 
liminary instruction before undertaking the reform. 

Thus, by the American plan, by leaving out one / in such 
m s'pelling, willing, ko., we should soon, with the 

defective ear, get to the following changes in pronunciation, 
viz:— speUng, $}ykliifiy; shillimj, shaUing; willmg, wailmg. Another 
American change is spelling plough as which is hon- 
phonetic and objectionable ; oiv is a barbarous way of rendering 
what can be better done by aw.; besides which it is discredited 
for the purpose, as we have bow ™ bau and bo; raw — rati and 
TO ; stow :z=: Sto^ &Q. 

So much, for American innovations, The English idea seems 
to be to Stereotypel^ all the defective sounds at present existing, 
and, apparen%'in the'interests of the South of England and the 
Cockney dialect^ ignoring the North, Thus we should soon lose 
the broad a and the sound of the letter r. A notable instance ot 
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the latter is the proposal to render father and farther equally by 
fadha. 

The most provoldng thing in the interests of spelling reform is 
that men of the highest education in England are as unconscious 
of the defects in scientific orthography as the most ignorant of 
the people. Until they awake to a sense of the incongruity there 
is little hope of a reform in the right direction. Thus we hear 
Ismailia, Port Said, &o., pronounced in the French fashion, 
which is altogether wrong, either with reference to the diphthong 
or to the Arabic name. We have Aeden for Aden, Gaol ioT 
Point-de-Galle, Aethos for Athos, We may hear Mehemet Ali 
called Mihimet Aelai; although, strange to say, Pacha is not yet 
converted into Paechae. We find Lima called Laima ; Rio, Raw; 
and even Panama, Paenamia, Lately I heard a learned arch¬ 
deacon, who had travelled in the East, talk of Baeaelbec, 
unconscious that the double a should give an extra breadth to 
the sound. 

At the time of the Crimean war, we used to hear of Bisaika 
Bay for Besika Bay, Skmterai for Scnta^'i, &c. On one occasion 
on returning from Lake Taupo, a well-known New Zealand 
statesman, an M.A. of Oxon, in a conversation we had together 
respecting the interior of the island, insisted on giving the 
French sound to the word Taupo, as if au represented the same 
sound as aive in English. I objected. He said, “ I pronounce 
it as spelt, and I object to the foreign spelling of the Maori 
language.” I replied, “ How then would you spell Taupo in 
English favshion?” He said “ ToivpoP My reply was, “ That 
would in English make the word sound Topo, although a 
Scotchman might probably hit upon the correct pronuncia¬ 
tion.” 

A Saturday Eeyiewer lately objected to the spelling of Hawaii, 
preferring Captain Cook’s orthography of Owhyhee. There is no 
accounting for taste; but the Hawaian language has been brought 
into a phonetic orthography, and Hawaii is the name of the 
island, and of the kingdom, which Owhyhee as usually pro¬ 
nounced is not; but if we accent Owhyhee thus, we arrive very 
nearly at the sound of Hawaii. 

The reasons why English orthography is so irregular are 
suflSiciently obvious:— 

1. The peculiar sounds given to the vowels in the English 
alphabet, 

2. The adoption of a peculiar mode of pronouncing Latin, 
and also of Scripture names. 

^ S. The introduction of a number of French words into the 
language, which are sometimes pronounced in French, in others 
in English, fashion. 

4. The small attention which is paid in England to the 
study of other foreign languages than ttench4 
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The first-named reason has probably been the cause of all 
the rest. The child is taught that a = ae: no broad a is taught, 

6 =zi, or Geiinan ie. 

i is a diphthong = ai, 

0, as in other European languages; but in practice has 
several sounds. 

21, also a diphthong ^ in, 

y =: uai. 

Thus we find three diphthongs represented by ?*, u, md y ; 
three diphthongs in six letters. No other Euiropeaii language, 
that I know of, represents diphthongs by vowels. It is un¬ 
fortunate that the broad a is not represented in tlie English 
alphabet, the child being taught that a aa; the con¬ 

sequence is that in these days of education ae is rapidly 
taking the place oi a, I lately heard a newsboy in London 
calling Staendard,'' I find bass (fish), in the West of England 
called baess. At a meeting of a scientific society, I heard basalt 
called haesaolt, I was almost tempted to ask whether the lecturer 
was talking about bay-salt. It is a curious fact that when the 
letter a appears twice in an English word it is rarely pro¬ 
nounced the same way in both instances. One letter is a, 
the other ae: as in passage, passaege; facilitate, faciUtaete, Often 
the change goes in the other direction. Thus we hear Garibaldi 
called Garibaoldi ; Gibraltar, GihraoUar; Malta, Maolta; rmlt, 
maoU ; halt, haolt. 

The introduction of French sounds into a Teutonic language 
has made great mischief. These in question are non-phonetic, 
and unsuited to the character of the Enghsh language, ThuSj 
in French we have tnais = tais = tes; and we have, in¬ 
troduced the stoe sound into English, as in tail, which to 
adapt to Teutonic spelling we should write tael; tailor, tael or; 
nail, nael; sail, sael. 

Then au in French is sometimes equal to o, and at others 
to ao : as Pau ^ Po, rnauvais mo2>e, nianre maor. We find 
the latter sound in English in Paul, maul, haul, &c.; whereas, 
phonetically, we ought to employ au io stand lor such words as 
mr inand so accommodate to Teutonic spelling. 

On the other hand, wo have such French words as in2dte, 
divide, to which we have given English sounds. Howto deal 
with them is one of the most puzzling things in spelling re¬ 
form. If the spelling is altered phonetically, it takes the word 
away from its derivation; and the question is, whether a 
change back to the French sound can be brought about. 

■ Then we have from the French the wordsending in timi, such 
m attention, promotm^^^^^ French sound of is peculiar, 
; sdmethiug between stow and dong. The English shorten this 
;;into sMn, which hideous termination the spelling reformers pro^ 
I am inolmed to Lord Melbourne, 
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**Can't you let it alone;” but if a change is to be made, I would 
suggest don. The admixture of French words has been most 
damagmg to the reform of English orthography. 

The English mode of pronouncing Scriptural names no doubt 
has come about from the mode of pronouncing Latin. It is 
melancholy to see the loss of euphony which is brought about by 
this plan. I call to mind the archdeacon, with ore rotunda giving 
out the text from Aisaiah, without the smallest conception that 
i and ai should have a different sound. When I hear Hebrew 
words pronounced from the pulpit in English style the effect on 
my mind is-neither sacred nor solemn, but, on the contrary, 
ludicrous. When I hear Sinai called Sainaeai, the effect passes 
the ludicrous, and the speaker seems silly. It is surely too bad 
to burlesque sacred things from the pulpit. There would really 
be no difficulty in bringing about a correct pronunciation 
of Scripture names. Forty years ago every one in church 
responded Aemen. The High Church decided upon Amen, and 
it has carried the day. 

The spelling reformers would retain the present absurd pro- 
mmciation of Scripture names and alter the spelling. Thus 
Isaac is to be changed to EUah; it should more properly be 
Aisak, - Abraham is to become Aehraham. 

If anyone cannot see the loss of force and of cadence which 
the English pronunciation of Scripture names involves, he 
must be very deficient in perception. 

It is astonishing what small attention is given in England to 
the study of the Teutonic languages in comparison with that 
devoted to French. No doubt more attention has of late been 
given to the study of German, but few know anything of Dutch 
or Danish, languages closely related to English. I do not 
remember ever meeting an Englishman who spoke Dutch, 
except my own father, and he learnt it almost accidentally when 
commanding a frigate for several years off Java and in the 
Eastern Archipelago. I would strongly recommend every spell¬ 
ing reformer to re^ up Dutch and Danish, as well as German, 
and then he would see the correct lines to go upon. 

I think it was Huxley who told the parsons to read up bio¬ 
logy before he would take the trouble to argue with them. 
An English spelling reformer must remain thoroughly inoom- 
'petent until he has obtained some knowledge of the other 
' Teutonic languages. 

Great uncertainty of pronunciation is caused by the use of 
the letter y, it having in English two different sounds. In the 
Scandinavian languages it seems to represent the sound of the 
English e, the y gree, and therefore we get an idea of how 
Danish names in England such as Whitby, Appleby, &c., should 
be pronounced. As pronounced in English there is a loss of 
euphony. Thus if we take the name of an island in the Eastern 
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Archipelago commonly spelt by the English Bally, and sub¬ 
stitute -for this Bali, we gain much in euphony. We might 
apply this to BaUniahon for Balbjmahon, Baliskannon for Bally- 
siammi, &o. The use of y as representing the dij^hthong ai or. 
xm ought to be abolished. 

The change to a correct pronunciation of Latin is sometimes 
opposed, because people cannot decide upon the Latin pronuncia¬ 
tion of the consonants, cannot settle whether or not Cicero is to 
be called or Kikero, Csesar or KaLmr. Probably, like the 
Italians, the Eomans pronounced c soft before e and i, and hard 
before the other vowels. Thus Kaisar would be correct, and 
Kikero wrong. Now this is matter of comparatively little con¬ 
sequence, and might be left alone ; but no doubt the English do 
ruake a mess of the consonants as well as of the vowels. Thus, 
in German we hear them call Sckwalbach, Sxmlhack, Schlangen- 
had, Slangenhad : and when the tourists go to the Highlands in 
autumn what a burlesque they make of the Celtic names ! 

The effect of the degradation of the letter a to the inferior 
sound of ae is to eliminate the basso sounds from the language, 
and the result is similar to that which would be produced in an 
opera if all the basso sounds were omitted. 

The tendency also to reduce the sound of r to a minimum, 
particularly in the South of England, diminishes the force of the 
language. Thus, what must a Eoman think when an English¬ 
man calls him a womamo, with a faint approach to a roll in the 
middle of the te ? Or imagine an Englisliman in the days of 
Lord, Palmerston proclaiming himself, in the English fasloion, 
Sdivis toomaemts kon!'* The force of the expression has 
evaporated in the feeble and effeminate pronunciation. 

For the sake of force, also, it may be regretted that the 
English haye dropped all the strong gutturals, as in such words 
as light, might, which still retain their old sounds in broad 
Scotch. With regard to the word height, the Americans give us 
an excellent illustration of a step in the wrong direction by 
changing the spelling tothereby converting a diphthong 
into a vowel. Instead of this they ought to change might, right, 
&c., into meight, reight The gh in these words are now of no 
use, but they do ho harm, and serve to show where the gutthrals 
once existed. 

I must confess to a liking for strong gutturals. What 
force there is in such words as Junta, Xeres, Ojos, in Spanish, 
where the j and the x have the sound of the Scotch or German 
or, in Arabic, of Hassan, Achmet, Bahr, Mahmoud, wherein 
the h iB pronduncM as a very deep guttural. How much force 
Spanish gains over its sister language, Italian, from which 
gutterals have been entirely eliminated. 

hemember John Campbell, who drove 
■the coach from Loch Goff Head to St. Catherine’s, in Loch 
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Fyne, and who kept his passengers in roars of laughter daring 
the journey, chiefly from imitations of Cockney tourists. One 
of his stories was of a Cockney, in affected tones, asking: 
“ Coachman, which is the way to Straechiir the cA. pronounced 
soft; Strachurr, Sir, I suppose you mean.” 

When an Enghshm^ is remonstrated with on his pro¬ 
nunciation of the name of a foreign place, he is apt to say, 
“ Would you pronounce such names as Paris and Calais as the 
French do ?” This shows a want of appreciation of the point. 
Pronouncing the s in Paris and Calais is quite legitimate, as 
bringing the names into reasonable accord with English; but if 
we should say Paeris or Paerais, or Caelais^ in accordance with 
what is often done, the damage is evident. A single vowel ought 
never to be employed to express a diphthongal sound. We 
must not have i to represent ai, nor w, m. In English ew is 
used to represent iu in ynew^ pew, stew, new; consequently we find 
this clumsy arrangement applied to Tewfik, which ought to be 
spelt TiuJiL 

One may hear educated Englishmen say that every nation 
has its own way of pronouncing Latin. This, as an excuse for 
.English pronunciation of that language, is nonsense. Bach 
foreign nation makes some slight variation, but each has fixity 
within its own lines. Thus we know how an Italian pronounces 
u, and how a Frenchman modifies the sound; but it is not 
varied within the nation. In English Latin no one can tell how 
u, or any other vowel, is to be pronounced. The English are 
generally supposed to be sensitive to a sense of the ridiculous; 
but how an educated Englishman can venture to quote Latin 
in the presence of a foreigner baffles comprehension. The effect 
must be inexpressibly ludicrous, on the supposition that the 
foreigner can comprehend the utterance. Possibly he takes it 
for some imintelligible gibberish. - The difficulty of teaching a 
correct pronunciation of Latin lies with the masters. I remem¬ 
ber the attempt being made at a New Zealand OoUege, but the 
false system had become so engrained in the masters that they 
seemed incapable of throwing it off. One of them, a graduate 
of Cambridge, told me that they had improved ego into eggo I 
Out of the frying-pan into the fire. If the masters once learnt 
their business there would be no difficulty with the pupils. 

The Latin of any Continental nation is understood by the 
scholars of any other: that of the English is intelligible to none. 

One point in the reform of English spelling is very im¬ 
portant, and would tend to obviate many changes. This is, 
instead of altering the spelling, to revert to ,a correct pronuncia¬ 
tion. Apart from such matters as the pronunciation of Scripture 
namesi, I would instance such words as iiatal, fated. Instead of 
altering the spelling to naetal, foetal, it not be much 

better to pronounce them correctly, with the broad a, It is 



Transactiom, — Miscellaneom, 


H 

only a question of teaching the teachers. The mind of the 
child is a blank board, ready to take in whichever sound is. 
given ; and if the teachers Imew their business, there would be 
no difficulty with the children. 

It is much to be desired that the Americans should go hand- 
in-hand with the English in a reform of the spelling of the 
language. It will be a misfortune if the two nations diverge in 
their orthography. The English are more in contact with 
foreign nations, and therefore, in this respect, more favourably 
placed for effecting a reform. On the other hand the Americans 
have a large German population; and if they w^ould humble 
themselves to admit the defect in ear, which they have in 
common with the English, and call in some Germans to their 
help, they might lead the way, and the English would be 
obhged to follow. They have also got Mark Twain, and if he 
took the matter up he would carry it to successful issue. His 
observations on the defects of German grammar show that he 
would be equally ahve to those of English orthography. In the 
meantime the American attempts at refoim are possibly mis¬ 
chievous, and certainly useless, and as much may be said of 
many of the English propositions. I would advise the Ameri¬ 
cans to spell Ohio and Iowa, as Ohaio and Aioiva, This would 
point to the direction in which reform should go. 

The objects that should be aimed at are :— 

1. The language should be thrown into gear with those of 
Northern, Central, and Southern Europe. 

2. English, being a Teutonic language, should, as far as 
possible, be brought into accord with German and Dutch, as 
also Scandinavian. 

8. As a preliminary step in the reform, the classical lan¬ 
guages, particularly Latin, should be pronounced as in German 
and Itahan, &c. 

4. Scriptural names should be pronounced as on the Oonti- 
nejit, and the spelling left unchanged. 

And now a few remarks with regard to the deterioration of 
th(^ Maori language may not be amiss. This language has been 
reduced to a correct orthography; but emigrants arrive from 
England who know nothing of it, and who have been taught 
Laim in the English style. They at once begin to spoil the 
naraes of places. Thus Ti nui, the big ti or cabbage tree, be¬ 
comes literally th& big, which is senseless, Fitone, or 

Fito-oyie, the exid of the beach, becomes without meaning. 

Titahi, becomes sometimes Teti, Ohim be¬ 

comes O/imro, and so on. 

Apart from mispronunciation or mis-spelling of Maori, the 
English dialect that is developing in Australasia is not satisfao- 
tory. The tendency is to a modification of Cockney. Thus we 
g^heraiiy hear ‘‘ I mm Aim ’’ for I saw hinh' which is certainly ' 
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queer grammar; but sometimes this is diversified by ‘‘i sawr 
Hm,"' As expletives, “ My word'* and No fear" are favourites, 
both drawn out as long as possible. The letter h is frequently 
treated in Cockney fashion, Le., omitted where it should be pro¬ 
nounced, and put in where not wanted. 

I have often observed in London Colonial newspapers com¬ 
plaints of the use of Maori names, as being unpronounceable, 
&c. Considering that the Maori language is’ softer than Italian, 
this shows how much the winters know of what they are writing 
about. I should strongly object to displace the soft, easily pro¬ 
nounced, and generally descriptive Maori names, by the Belle- 
vues, Mounts Brown, or Smith, or Jones, or other names 
showing the poverty of the English language for nomenclature. 
Compare the Spanish language for this purpose. Masafuero, 
the name of a small island outside Juan Fernandez, means 
literally mAjre far, or farther of. Expressed in English the name 
would never do, whereas in Spanish it is sonorous and euphoni¬ 
ous. Similarly Cape Cow's Tongue will not answer, whereas Cabo 
Lengim de Vaea is euphonious and appropriate. Even in Great 
Britain the old Celtic names are generally the best, and have 
more poetic 'meanings than the more homely names of the 
Sassenach, such as Pitmuis, “the field of blood,” Kilkiaran or 
Kilkerran, “ the cell of Kiaran,” &c. 

The sound of the letter s has been very often changed in 
English to that of as in is, iz; was, waz. The spelling re¬ 
formers would change all these into 5 ;. Cannot the original 
sound be reverted to ? In phonetic printing the fi’equent occur¬ 
rence of z looks hideous, almost as bad as shun. 

Some persons may say, Why should we object to the French 
sounds in the language and prefer the Teutonic ? The reply is 
easy : English, is a Teutonic language, and although it has 
borrowed many words from French, it can under no circum¬ 
stances be converted into a Eomance language ; besides the 
French sounds are non-phonetic—as such they dp not do the 
same mischief in French as in English, because in the former 
language the sound is nearly constant, whereas in the latter it 
is arbitrary and variable. 

Certainly the pronunciation of French words is peculiar. We 
find eaii, eauw, an, auw, all = 0 ; beau ho, peau,pif>t — po^ nmua 
^ vio, fauw ^ fo, chateau, chato. We adopt some of these 
words into English and call beau, bo; lont heaute we call biuty. 
Beauty (firthJ, we call Biuly. Then the French call comment, 
conimong; vraiment, vraimoiig; appartient, apparUeng; pro^ 
portion, proporskiong; mamm,maesong; bon, bo9ig; mauvais, mmae; 
Miis^ siii; es and ae ; sommes, som; etes, aet ; sont, song. This 
is not the language on which English orthography should be 
reformed. It is essentially a Latin patois, the rule being to cut 
off the final syllable of Latin, thus: Borne for Eqnta; bou for bonus. 



66 


Tramactiom.—MueeUaneom* 


French is the foreign language which is most taught in 
England, The consequence is that Englishmen suppose there 
is no such thing as a phonetic language. If German, Italian, 
and Spanish were more taught they would learn to understand 
the subject. 

A few more peculiarities of English present themselves. 
Cacao we spell cocoa, and pronounce coco. Bilbao used to be, 
and often is still, spelt Bilhoa, Kakatua we spell and pronounce 
cockatoo. The name has nothing to do with a cock; the bird 
inay be a hen. Kaka is the generic name for parrot among 
many languages of the East, and kakatua is that of the par¬ 
ticular family. 

CkinchoM we spell cinchojia, and generally pronounce as if it 
were an Italian word. The name, if Spanish, was derived from 
that of the Countess Chinchon, wife of the Captain-General of 
Peru, and ch in Spanish is always soft, as it is genemlly in 
English. There is, no doubt, the authority of Linn^us for 
cinchona, but he evidently made a mistake in this name. 

In the first attempt of a child to speak he says ha, and this 
whether he is of English or any other race. When the child 
grows up and goes to school we tell him that a = ae, and therefore 
that ba ought to be bae. Luckily he knows better, he has found 
out by instinct that ha is ba, and not bae. Afterwards he learns 
to say papa and mamma, and notwithstanding the teachings of his 
alphabet, he does not caU thein paepae and maemae. Advancing 
in age he speaks of his father, not faether; although, strange to 
say, the Scotch adopt the latter sound, contrary to their UwSual 
-habit of bieadening the vowel a. 

In these days of asstheticism it is utterly impossible that the 
orthography of the English language can remain long in its 
present barbarous and almost ludicrous state, but the change to 
a more correct system must be brought about by real linguists 
and men of taste, men who thoroughly understand tlie Teutonic 
languages-^not only German, but Dutch, Flemish, and the 
allied Scandinavian tongues. Until some result is arrived at 
by men of the above-named qualifications, it would be much 
better for both English and Americans to desist from any pre¬ 
mature changes. 

It appears to nre to be a misfortune that the Teutonic name 
berg, mountain, should have been lost to the English language, 
except in iceberg, and the Romance names sub¬ 

stituted. Moimt may generally be considered as a diminutive of 
mountam, hxxt we find it applied to mountains of the greatest 
elevation. Thus we find in Mount Cook, Mount Everest, and 
voiher mountains of the first class, the name filling:; 

position which it does in the Mounts Pleasant, or Browii, 

: or other small elevations in the vicinity of English towns, 
:Cookberg'and Everestberg would be ir^nitely bettei\ In New 
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Zealand we have the relative height of elevations well defined 
in maunga, mountain ; puke^ hill. Suppose we convert Mount 
Cook into Maungakuku, this would be much more euphonious 
than Mount Cook, and serve as well the purpose of commemo¬ 
rating the name of the great discoverer. 

Mount, as a rule, is applied to a hillock; when exceptionally 
used to denote the highest mountains in the world the effect is 
feeble. 

To return to a few more illustrations. The German name 
for ice is the same as our own, but they spell the word eis. Any 
one can see that the German spelling is phonetic, but what 
shall we say to the English ice. The i is made into the diph¬ 
thong ei, the c into s, and the e is mute and useless. In the 
same category we have nice, twice, rice, spice, mice, &c. The 
mute e, at the end of words, ought to be abolished. 

What must a foreigner think when he hears an educated 
Englishman talk of Bemostheniez and Pericliez, This pronuncia¬ 
tion has a thoroughly ilhterate effect, something similar to the 
crier in Court calling out, ^^Oyiez, Oyiez,'' or of a lawyer talking 
about laechiez, or of Naisai Prams, The pronunciation is not 
even according to English custom, for we do not say Agniez, 
businiez, Totyiiez, prickliez, wnnkliez. When an Englishman is 
asked why he does not pronounce names correctly, he says that 
it would look like affectation to do so, whereas the affectation 
is all the other way. 

A few illustrations will show in what a curious way the letter 
o is treated in English. We find its different and varying 
sounds in tomei tom, am, come, coope}', coffee. There may pos¬ 
sibly be more variations, I have picked out the above at 
random. 

Now all these various defects in English orthography have a 
: strong bearing upon the future of the Maori language. That 
language has been brought into a phonetic orthography, and 
many of the European settlers understand this: but every day 
fresh arrivals come from England who know nothing of the 
subject, and who proceed to damage the Maori tongue. The 
culprits are to be found in the Post Office Depaiiment; as com¬ 
positors in newspaper offices; as officials in the Land Office, and 
in the public generally. Thus we find the native names mis-spelt 
and made ridiculous. I have already mentioned the cases of 
Fetone, for Fito-one, Tmnd for TiniiL I may add Kaiwarra for 
Eaiwharaivhara, Mangahao ioi MmufMioa, When I traversed 
the Forty-mile Bush, some twenty-four years ago, I put this 
name down as Mangucha, which is practically the same as 
MangMioa, Mangahao does not give the sound at all. 

Pauatahamii is converted into Pahautanm, OJdro is not 
mis-spelt, but is pronounced Ohairo, and so on. One could 
find many similar examples. But what can be expected when 
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the English alphabet is treated in the way in practice : when 
the child is ' taught that a = and no symbol is given for the 
broad- a ; that i = ai ; that u = ia, &c. Let the reform begin 
at the fountain head, by a re-arrangement of the alphabet. 

One or two Scotch names give good examples of the 
difficulties in spelling brought about by the want of system 
in English orthography. Let us take the name I^IacNeil. 
We find this variously spelt McNeil and McNeaL Although 
apparently a Celtic name, I suspect that it came from Scan¬ 
dinavia, where we have to this day the frequent Christian name 
of Nil, Nils. The French could make nothing of Neil, so 
changed the spelling to Niel, in the case of the celebrated 
marshal. The McNeils and Neals should do the same, and 
the name would then be written phonetically. 

We find the name Mackay spelt the same, whether the 
owner of it comes from the Highlands or from Galloway ; but 
the pronunciation is different. In the fornier case it is Mackai, 
in the latter Mackae ; and at San Francisco I found another 
variation, viz., MackM, the accent being on the last syllable. 

In looking up the Scandinavian languages, I have been 
struck with the similarity in some respects to broad Scotch, and 
I suspect that the language of the old kingdom of Northumbria, 
extending from the Humber to the Forth, has been more 
influenced by Scandinavian immigrants than is generally sup¬ 
posed. Such words as bam for baini are suggestive; and in 
Norwegian I found a sentence, viz.: “ Qm sae^ ” meaning “ What 
do you say?” which one may hear any day in the streets of 
Edinburgh or Glasgow. 


Aet. VII ,—The Non-Euclidian Geometry Vindicated: a lieply to 

Mr, Skey, 

By Pi W. Feankland F.I.A. 

[Read before the Wellington Philosophical Society, ISt/i February, 1B8L] 

The following observations are an abridgment of a series of 
letters addressed to Mr. Bkej, the author of the paper entitled 
“ Notes upon : Mr. PrauklaiKTs taper * On the Simplest Con¬ 
tinuous Manifoldness of two Dimensions and of Finite Extent,’” 
read before the Wellington Philosophical Society on 26th June, 
1880, and contained on pages 100-109 of the thirteenth volume 
of the Transactions of the New Zealand Institute. By Mr. 
Skey’s kindness and courtesy these letters were made available 
to me for the preparation of a printed reply to bis criticisms. I 
make no apology for the form in which tiiis reply appears, 1 
have taken, seriatim, the main points which Mr. Skey raised, 
and replied to ^each of his contentions in detail. Mr. Skey s 
own words are in each case placed at the oommeneemerit of the 
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paragraph, and the number of the page from which the quota¬ 
tion is made is indicated. It seemed to me that in this way 
only could a searching and exhaustive refutation of his argu¬ 
ments be given. 

1. What is meant by the assertion that “the axioms of geo¬ 
metry may be only approximately true ”? (p. 100) It means that 
the actual physical constitution of the space in which we live may 
be different from the space treated of in works on solid geometry, 
but that it must be so nearly the same that we cannot detect the 
difference by the most delicate experimental methods at our 
command. 

2. “ The author then adverts to ‘the existence’ of a particular 
manifoldness, which has been treated by Professor Clifford in 
a lecture on the postulates of s^Dace” (p. 101). I mean it exists 
in the sense of being logically constructible, not in the sense that 
any surface in the space in which we live possesses such pro¬ 
perties. It niay be that planes (or flattest surfaces^ if the expres¬ 
sion be preferred,) in the space in which we live possess the 
properties of this “ manifoldness.” We cannot know whether 
they do or hot. If they do, at any rate their total areas must 
be immensely large. 

Perhaps it may be said that any absurd scheme of pseudo- 
geometiy is “ logically constructible.” But this is not the case. 
It is not possible, for instance, to construct a scheme of geometry 
in which two shortest lines enclose a space (all shortest lines 
being supposed congruent), and in which the three angles of a 
triangle are ahvays less than two right angleis. Such a scheme 
would be logically self-contradictory. For it is logically involved 
in the assertion that two shortest lines may meet twice, assuming 
all Euclid’s other axioms to be true, that the three angles of a 
triangle are always greater than two right angles. They cannot, 
under such circumstances be either equal to 180^ or less than 180®. 

3. “Then he describes, how this space is analytically 
conceived, with the object of putting us in a position to 
apprehend certain discoveries of his own, which relate to its 
very singular properties ” (j). 101). The manifold"^ I described 
in my paper is not a simee. It is a manifold of two dimensions, 
not of three. It may be described as an unimaginable but 
logically constmctible surface. 

4. It is not accurate to say that Professor Cliffoi’d “ imputes 
finiteness ” to the universe or to space. He says, in common 
with most living mathematicians who have-studied this question, 
that space laay be finite—not that it is finite. Its possible 
finiteness is spoken of, not in the sense of its having a hcmndary^ 
which would be unmeaning, but as implying that space may 
return into itself, so to speak, just as the surface of a sphere and 

• This term is now generally used instead of the more cumbrous 
“ manifoldness.’V 
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the circumference of a circle return into themselves. In other 
words, the totality of space may have a finite volume, just as 
the surface of a sphere has a finite area, and the circumference 
of a circle a finite length. As far as pure mathematics go, we 
Cannot decide whether space is infinite or finite. Experience 
alone can decide; or, rather, although we cannot imagine any 
experience sufficiently extensive to prove the infinitude of space, 
experience may possibly some day prove its finiteness. 

6. *‘The prime object” of the paper “is to spread and 
support the views of the metaphysical school.’' . . . . 

“ This view is supported by the fact, that just recently this 
gentleman has read before us a very able and profound paper, 
entitled,' ‘ Mind Stuff,’ and which is evidently of a highly meta¬ 
physical character” (p. 101). The allegation here quoted is so far 
from being correct, that I claim for my paper on “ Mind Stuff” 
the character of complete consistency with the experiential 
philosophy. It endeavours to show that the only things of 
which we have any direct knowledge are the feelings we our¬ 
selves experience. By a legitimate inference from experience 
we conclude that there is a world outside us which causes these 
feelings, and this world I infer to be composed of stuff (“ mind 
stuff,” Professor Clifford called it,) remotely similar to our own 
feelings, but not worked up into so complex a structure. If 
by the “ metaphysical school ” be meant the school which holds 
that we can discover truth otherwise than by experiment and 
observation, then it is precisely the school which the non- 
Euclidian geometry has done more than} anything else to 
confute. The geometry of Euclid has hitherto been their 
stronghold: “Here, at least,” they have hitherto said, “the 
human mind can, without any appeal to experiment, evolve, 
from its own structure, truths which hold good with absolute 
exactness, throughout immensity and eternity.” Now, since 
the researches of Lobatchewsky and Gauss this can no longer 
be said. They and their successors have conclusively shown 
that, as far as logical consistency is concerned, there are an 
infinite number of alternative geometries,, and that experience 
alone can decide which of these is physically true. 

6. To the expression “geometers of the Euclidian school” 
(p. 101) I take exception, believing that none such are left in 
the sense in which Mr. Skey uses the word. The triumph of 
the non-Euclidian geometry, or, I will say, the “general” 
geometry, has been complete. I can safely appeal, on this 
point, to any distinguished member of any Mathematical Society 
in Europe or America. 

7. “ It is not this equivalent which Lobatchewsky is sup- 
■ppsed to use in his attempt at demonstrating the truth of his 
assumption ” (p. 102), Neither Lobatchewsky nor any one else 
has; attempt^ to demonstrate the truth of the assumption, but 
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only to demonstrate that no one else can demonstrate its falsity. In 
other words, he has attempted to demonstrate (and that he has 
completely succeeded all modern mathematicians allow) that the 
truth of Euclid’s 12th axiom can by no possible succession of 
syllogisms be deduced from the other axioms and the definitions 
of the straight line, plane, parallels, &c. Innumerable attempts 
had been made to do this— i.e., to put the 12th axiom on the 
same logical footing as, for instance, the 5th proposition of the 
First BooL All the attempts had failed. Lobatchewsky 
proved, once for all, that they must necessarily fail, by con¬ 
structing an unimaginable but perfectly self-consistent scheme 
of geometry, in which all the other axioms were assumed to be 
true, and all the definitions remain the same, but in which this 
one axiom (the 12th) was assumed to be false. The equivalents 
of Euclid’s axiom which I have mentioned are really exact 
logical equivalents. If one is true, all are true. If one is false, 
all are false. In Euclid’s space all are true: in Lobatchewsky’s, 
all are false. 

8. I propose now to establish the exact logical equivalence 
of the three forms of the parallel-axiom mentioned in my paper. 

Form (a), (Euclid’s) is:—“If a straight line meets two 
straight lines, so as to make the two interior angles on the same 
side of it taken together less than two 
right angles, these straight lines being 
contiiumUy produced shall at length 
meet upon that side on which are the 
angles which are less than two right 
angles.” In other words, if the angle 
G A B + the angle A‘ B 1) < 180*^, 
then A G\ and B D will at length meet. 

This is Euclid’s axiom, and it is to my mind just as good as 
any of its modern substitutes. 

I now propose to deduce from this axiom the usual modern 
substitute;—It is impossible to draw more than one straight 
line parallel to a given straight line {i.e., lying in the same 
plane with it, out not intersecting it) 
through a given point outside it.” Let 
Q P A + F A B = 180°. Then, by a 
proposition of Euclid which does npt, 
directly or indirectly, rest on the 12th 
axiom, P Q can never intersect A B. 
Draw any straight line PR within 

Q P A. Then, 

Since Q P A + F A B = two right angles 
i*. R F A + P A B < two right angles. 

/. PE win eventually meet A B 0uclid*s 12th 
airiom), P R cannot be parallel to A B, Hence no line 
mthin Q P and passing through P can be parallel to A B, 
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Similiarly, no line through P and passing outside Q P A 
can be parallel to A Ph for the continuation of it would fall 
within the angle Q' P A, Hence only one straight line can 
be drawn through P parallel to A B, viz : P Q, Q,E,D, 

I have thus shown that if Euclid’s axiom is true, then the 
modern substitute is true. To establish the exact logical 
equivalence of the two axioms, I should have to prove the con¬ 
verse formally, viz.: that if the modern substitute is true, then 
Euclid’s axiom is true. But I assume it will be conceded 
that the above reasoning can quite well be put in the converse 
form. I now pass to the third equivalent, which is alleged by 
Mr. Skey not to be a real equivalent of the other two. If it be 
home in mind that the woi'd parallel in the second equivalent 
means not equidistance along the whole length of two lines; but 
lying in the same plane, phis nonAntersection however far produced 
(see Euchd’s dehnition)—if it be borne in mind that I define 
parallelism in this way, I think it will be recognised at once 
that the second and thii*d forms of the axiom are merely two 
different ways of saying the same thing. 

However, as truth and falsehood in nature can never be 
dependent on the signification of words, I may as well say how 
the axiom would be worded if we define two straight lines to be 
parallel when they are equidistant along their whole length. ^ (I 
vastly prefer this definition, though it is not the usual one.) 
Taking this as the definition of parallelism, Euclid’s axiom may 
be stated thus :—** Two straight lines lying in the same plane, 
and not being parallel, {i.e., not equidistant along their whole 
length,) must ultimately intersect if sitfficiently produced in both 
directions.” 

In Lobatchewsky’s geometry, on the other hand, straight 
lines in a plane need not intersect though they are equi¬ 
distant along their whole length. They may approach each 
other for awhile, reach a minimum mutual distance, and then 
recede more and more continually. Also in Lobatchewsky’s 
geometry no two straight lines can be parallel, in the sense of 
being equidistant along their whole length. If two lines are 
parallel equidistant along their whole length), they cannot 
both he straight. One, at least, must be a curved line, a 
longer line than some other which could be drawn through any 
two of its points. 

9. Nothing is said as to the distance away from this line 
at which the point is to be placed” (page lOB). (This quota¬ 
tion refers to the point outside the first line through which, the 
second line is drawn.) The distance of the point from the line 
may be as short as possible, and still (if Euclid’s 12th axiom is 
: untrue) there wUl be a finite angle through which the rotating 
UnOcan be turned ^thout intersecting the fixed line : the 
^magnitude of this angle depending partly an the distance of the 
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point and partly on the nature of the space under consideration 
{i.e., on the degree to which the space deviates from the pro¬ 
perties of the ideal space of Euclid). For there are spaces anrl 
spaces which satisfy Lobatchew^sky’s conditions. There is only 
one space which satisfies Euclid’s conditions, but there is an 
infinite number satisfying Lobatchewsky’s. They vary through 
infinite gradations, from one which has such feeble negative 
curvature ” that it can hardly be distinguished from Euclidian 

Now, m regard to the space we actually live in, we ought, in 
my opinion, to say this: “ It may be Euclidian, or it may have 
negative curvature : but if it has negative curvature, that curva¬ 
ture must be excessively weak, though not infinitely weak, as is 
suggested.” Professor Cliftbrd puts the case very well in his 
lecture on “The Aims and Instruments of Scientific Thought.” 
He says: “ Suppose that three points are taken in space, dis¬ 
tant from one another as far as the sun is from a Centaixri, and 
that the shortest distances between these points are drawn so 
as to form a triangle, and suppose the angles of this triangle to 
be very accurately measured and added together: this can at 
present be done so accurately that the error shall certainly be 
less than one minute, less therefore than the five-thousandth 
part of a right angle. Then I do not know that this sum would 
differ at all from two right angles; but also I do not know that 
the differmice would be less than ten degrees, or the ninth part of a 
right angle. And I have reasons for not knoivingd' 

Clifford introduces this example by saying, what requires to 
be much insisted on, that these speculations on non-Euclidian 
space are not merely questions of words, as many people 
imagine, but that the issue involved is “ a very distinct and 
simple question of fact.” In. plain language, geometry is a 
physical and eaperimental science, just as much as optics or 
physiology; and the properties of space cannot be evolved from 
man’s inner consciousness, but must be determined by eaperment 
and observation. There was as much justification, before the 
curvature of the earth was kno-wn, for erecting into an axiqm 
the proposition that all verticals are parallel—(For myself, I 
cannot, even now, imagine its falsehood, although I of course 
/c/iow it to be false)*—as there is now for the statement, « priori, 
that two shortest lines cannot enclose a space, or that the three 
angles of a triangle are exactly equal to two right angles. 

10. “ . * . it appears to me that even if the angle of con-* 
vergenoe is infinitely small the lines would intersect, but not, of 
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course, at any determinable or conceivable distance” (p.lOB). This 
is beside the question. The true question is, whether they will 
necessarily intersect if the angle is, for instance, one decillioiith 
of a degree. Those who regard the Euclidian geometry as abso¬ 
lutely true, must hold that they will. Modern mathematicians, 
on the other hand, say that we do not Imow whether they will or 
not. Who can prove that they will ? Euclid frankly admitted 
that he could not, by ansimmig the alleged fact as his twelfth 
axiom. Since Euclid’s time, scores of mathematicians have 
tried to prove it, but all their attempted proofs are justly re¬ 
garded by their fellow-mathematicians as simply mconclusive. 
It cannot be proved. Experiment cannot prove it; reasoning 
has failed to prove it: om- intuitions—if, as disciples of the 
experiential school of philosophy, we heheve they have been 
produced by the experience of our ancestors through millions of 
years in the portion of space passed through by our . solar 
system in that time—cannot be trusted as infallible, and, there-, 
fore, cannot prove it. ' Lastly, it will not be contended that any 
supernatural revelation has been vouchsafed on this point. 

; 11. ‘‘ None of the evidence of Lobatchewsky in favour of this 

is given by Mr. Frankland” (p. 104). It did not fall within 
my province to give this evidence. It is to be found in 
Lobatohewsky’s works. The evidence is admitted, and has long 
been admitted, to be conclusive by all mathematicians who have 
studied the question. Also, I think I may fairly add that the 
burden of proof lies with those who say that an intersection 
must and will take place, not with those who say that it may or 
may not take place. 

12. It appears to me that at any finite angle of convergence 
of C Bio A B they will intersect at some determinable part of 
the line A B,for a finite angle can only mean an arigU of such a 
size that it can be measured or conceived of.” Just so: it can 
be measured by the ratio of a finite arc (subtended by the angle) 
to the radius of the same circle. But this does not prove that 
it must be measured by a portion of the straight line A B. 

, How, then, does it follow as a “necessary corollary” that 
“there is a point along which the line P will pass through?” 
(p. 104.) It will hardly be considered a proof to say that “It 
seems that the completion of the ideal construction thus begun 
demands this intersection” (p. 108). If this can be proved, 
the most remarkable advance in geometry since the time of 
Euclid himself will have been made. A whole literature has 
grown iip in the attempt to furnish this proof. Its growth has 
been arrested by the discoyeries of Lobatchewsky and Gauss, 

; ^d I feel^ sure that the desired proof will never be jforth- 

18, (p, 106;, woite) ^^grayely mfprms us here, 

tot the goal for a geodesic line in process 



Franki^and. — The Non-Eudidian Geometry Vindicated* 65 

of construction is to be the length of such a line away from the 
starting point of that line. The two points are to be apart, yet' 
coincide ! ” Where is the contradiction ? In the manifold I 
describe, as on the surface of a sphere, a geodesic starting 
from any point leads back eventually to that point. 8b far, my 
manifold and the surface of a sphere resemble one another. 
,The difference is this : If two persons on the surface of a sphere 
(say the earth) were to start from the same place, and travel 
along geodesic lines, they would cross each other’s paths at a 
half-way house (on the other side of the sphere!, and then again 
at the starting point. But on the manifold I have investigated 
they would, after travelling a certain distance, get back to the 
starting point, but without ecer having crowed each other's paths 
in the meanwhile* On a Euclidian plane, on the other hand, 
they would obviously never either cross each other’s paths or 
get back to the starting point at all. 

14. “ Geodesic lines, then, proceeding from some common 
point of a surface, are to diverge somehow from the polar of that 
point” (p. 106). I do not know what Mr. Skey means by the 
“ polar of that point,” unless, indeed, it be the point. 

If so, I reply that in my manifold, which for the future we may 
for convenience call the “finite plane,a point has not otw 
opposite bnly (like a point on a sphere), but a whole row of 
opposite points : that is to say, an opposite line* The geodesic 
lines proceeding from a common point cut this “ opposite line” 
(which I have called the polar) in separate points^ each of which 
is equally “ opposite” to the common centre of radiation. 

16. “ He is assuming a uniformly curved surface of immense 
size” (p. 106). By no means. The manifold may be of any 
size, large or small. Its total area may be less * than the 
deciUibnth part of a. square inch—yet it will have its complete 
and thoroughly self-consistent, though, I admit, quite un¬ 
imaginable, geometry, What I do say is that, if any surface 
comiructible in the space in which we live possesses the properties 
of a “ finite plane,” then that surface must be of immense size, 
for we can prove by experiment that no closed surface of 
area constructible in our space does possess these 
properties. 

16. “ It is manifest that the analytical conception of two geo¬ 
desic lines refusing to intersect each other more than once, and 
so enclosing but one space, is founded upon Lobatchewsky’s con¬ 
ception of what parallel straight lines are capable of” (p. 106). 
This is not so. It is founded on just the opposite conception. 
Lobatchewsky’s conception is that of two geodesic lines which, 
even though converging at first, do not ultimately intersect; 
mine is that of two geodesic lines which ultimately intersect, 

* manifold in question possesses the satne properties as the “ plane 

At in^ty,” well known to students of solid geometry^ 
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even though divergent at first. In Lohatohewsky’s space the 
three angles of a triangle are always together less than two right 
angles: in the finite plane” (and also in the corresponding 
space of three dimensions,) they are always greater than two 
right angles, just as the angles of a spherical triangle are. In 
Lobatchewsky’s space, figures have their edges and corners 
sharpened when their linear dimendons are proportionately 
increased : in the “ finite plane” they have their angles blunted 
on being magnified, (like the figures on a sphere,) and in the 
corresponding space of three dimensions solid figures would also 
have their edges and corners blunted on being magnified. 

17. It is, I think, abundantly evident that the analytical 
conception of a surface such as the one which has been worked 
upon for the discoveries communicated in his (Mr. Frankland’s) 
paper, is not, in reality, valid, and'that though possibly not 
self-contradictory, as he urges, it requires premises which 
are of this natui’e”— i,e, self-contradictory (p. 107). Not so. 
The premises are not self-contradictoiy, but only contradictory 
to some of our strongest and firmest intuitions—viz., our 
space-intuitions. But so is the convergence of verticals, 
already alluded to, and yet it is an unquestionable fact. 
Believing, as I do, that our spaoe-intuitious are derived simply 
from ancestral experience, aided by natural selection (which 
must always have tended to eliminate those in whom such 
intuitions were relatively weak), I can only admit that they 
are reliable enough for practical purposes; hot that they are 
exactly true through all space and time. The parallelism 
of verticals was an intuition, (a sort of dynamical intuition,) 
ingrained in bur mental constitution by ancestral experience 
through innumerable generations. Were we blind, and con¬ 
fined (say by surrounding climates of excessive rigour) to a 
very limited area of the earth’s surface, I think it very likely 
that this .conception would to this day seem to us self-evidently 
true. It would seem as certain that two verticals must have 
the same direction as it now does that two shortest lines cannot 
enclose a space. A Skey, in such a world, might even have 
argued that to constiniot a system of cosmography in which 
two verticals should not have the same direction would be, 
‘‘ though possibly not self-contradictory,” to assume premises 
which are of that nature.” In any case, I do not think that 
any self-contradiction can be shown to be involved in the 
proposition that two geodesic lines,: though finite in length, 
intersect only once. 

: ; 18. “Referring tb the idea that the universe is of finite 

extent,” the Professor “ argues that / in this case the 

universe is again a valid conception . . . for the extent 

ofV space: is a finite number of cubic miles ’ ” (p. 107). In 
this ^ quotation from Professor Glifford, two important words 
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are omitted. Tlie original reads thus:—‘‘In this case the 
universe, as hiown, is again a valid conception,” &c. Professor 
Clifford very clearly explains what he means by this, in an 
earlier part of the lecture from which I quoted. Eeferring 
to the state of science before Lobatohewsky he says, “ . . . 

the laws of space and motion that we are presently going 
to examine, implied an infinite space and an infinite duration, 
about whose properties as space and time everything was 
accurately known. The very constitution of those parts of it 
which are at an infinite distance from us, ‘ geometry upon the 
plane at infinity,’ is just as well known, if the Euclidian 
assumptions are true, as the geometry of any portion of this 
room. In this infinite and thoroughly well-known space the 
imiyerse is situated during at least some portion of an infinite 
and thoroughly well-known time., So that here we have real 
knowledge of something at least that concerns the cosmos; 
something that is true throughout the immensities and 
eternities. That something Lobatohewsky and his successors 
have taken away. The geometer of to-day knows nothing 
about the nature of actually existing space at an infinite 
distance : he knows nothing about the properties of this 
present space in a past or a future eternity. He knows, 
indeed, that the laws assumed by Euclid are true with an 
accuracy that no direct experiment can approach, not only 
in this place where we are, but at places at a distance from us 
which no astronomer has conceived: but he knows this as of 
here, and now; beyond his range is a there, and a then, of 
which he knows nothing at present, but may ultimately come 
to know more. So, you see, there is a real parallel between 
the work of Copernicus and his successors on the one hand, and 
the work of Lobatohewsky and his successors on the other. 
In both of these the knowledge of immensity and eternity is 
replaced by knowledge of here and now. And in virtue of these 
two revolutions the idea of the universe, the macrocosm, the all, 
as a subject of human knowledge, and therefore of human 
interest, has fallen to pieces.'’ 

Well, then: If space should turn out to be of finite extent^ 
the idea of the universe (the universe of matter at any rate) would 
be reinstated, as in a certain measure an object of knowledge 
throughout its entire extent, as it was supposed to be before 
Lobatohewsky arose, when Euclidian geometers could tell us the 
exact constitution of the whole of space. 

19. “ To make the conclusion agree with the premises, it 
should have gone no further than to affirm that the universe 
may not differ from an infinite one” (p. 108). By no 

means: The smiace of a sheet of still water does not differ 
sensibly from a Euclidian plane, but the surface of the Pacific 
Ocean, even if perfectly caJia, differs very sensibly from a plane^ 



Tmnmcthns,---Mucdlan6ou$> 


The imperceptible divergence of small portions from the ideal 
standard is cumulatm^ and when we take very large portions 
the divergence accumulates to a very perceptible amount. The 
difference between the geometry of a cubic mile, if Euclid’s 
assumptions are true, and the geometry of a cubic mile if they 
are false, we know, by experiment, to be quite insensible ; yet 
by the accumulation of excessively small (though not infinitely 
small) divergences, it comes about that the geometry of a deoil- 
lion cubic miles 10®° cubic miles) may be so Cerent on 
the two hypotheses, that while, if Euclid’s assumptions are true 
the^ decillion cubic miles are but an infinitesimal portion of 
entire space, if his assumptions are false, all space may actually 
not hold so large a number of cubic miles. 

20, ‘‘The Professor,having perchance, after all, some doubts 
as to the validity of this deduction, or possibly forgetting he has 
proved it, essays to prove it again; he says, ‘and this (finiteness 
of the universe) comes about in a very curious way’ ” (p. 108). 
I can assure my critic that Professor Cliford had no such 
doubts. If the universe is such that two shortest lines may 
enclose a space, and if, nevertheless, all the other assumptions 
of Euclid are true, then the extent of space is eertainhj a finite 
number of cubic miles. The one statement is logically involved 
in the other, though it may require a long and intricate process 
of reasoning to prove it so. 

21. “The qualification put upon straight lines, ^straight 

accordmg to Leibnitz,' put, no doubt, all in good faith^ as explan- 
ative of, straight lines, it does still, I feel assured, confer upon 
them properties which straight lines have, not” (p. 108). It 
undoubtedly confers upon them properties which Euclidian 
straight lines have not; but the lines in question, though ,not 
Euclidian straight lines—and if yon will, not lines at 

ah, for the quarrel need not he over a word when the issue is 
one of fact—may nevertheless be the straightest lines that can 
pc^sSibly be constructed (even ideally) in the space in which 
we actually live. In other words, space may be so constituted 
tjiat what Euclid calls straight lines cannot possibly be oon- 

, structed in it, any more than a straight line can be constructed 
Oil the surface of a sphere. Nevertheless the straightest lines 
Cf nstructible may be of the same shape all along m allmies, 
which great circles of a sphere are not: for though of the same 
shape all along, they are concave on the one side and convex on 
the, other, also they may be shortest lines, which the great 
circles of a sphere m not, relatively to solid space. The quarrel 
, about the definition of a straight ,line does not affeot the issue in 

;22. “I of the gap ‘in 

^ the chain of reasoning,’ by which the%uths of geometry should 
connected and represented ’■ (p. 109). They 
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all be logically connected. Not one, but several, unproved 
assumptions must be made before a definite geometry can be 
oonsti'ucted. The difficulty does not arise from shortcomings in 
the definitions, though these are undoubtedly defective. Frame 
what definitions we please, we must still assume certain matters 
of fact, or alleged matters of fact (call them axioms or call them 
postulates), before we can logically raise the superstructure of 
the Euclidian geometry. Even if we define straight lines and 
planes as such lines and surfaces that the propositions of Euclid 
respecting straight lines and planes shall be true respecting 
them, even by this extreme procedure we get no nearer the 
desired goal: for it then remains to be proved that straight 
lines, planes, parallels, &o., assist in the space in which we live. To 
assume that they do is to assume a whole congeries of axioms. 
A writer named Thomson once wrote a book called “ Geometry 
without Axioms,'’ which was certainly a desperate effort to get 
rid of unproved assumptions. The attempted proof of the 
redoubtable 12th axiom was a perfect labyrinth of intricate pro¬ 
positions ; but, like all similar efforts, like any efforts which 
may be hei'eafter made to ground geometry on definitions and 
dispense with axioms, it was but “ as the helpless waves that 
break upon the iron rocks of doom.” 

The science of the space in which we live is a physical and 
ewperimental science, and, unlike arithmetic, algebra, and all tbe 
branches of mathematical analysis (the general theory of mani¬ 
folds among them), cannot be evolved out of man’s inner 
consciousness. 


Asr. Vni.— On a new Form of Seismograph, 

By F. Bull. 

[Bead defore tJie Wellington Pkilosopliical Society, 23rd September, 1885^] 

The prevalence of earthquakes in New Zealand, and at the same 
time the uncertainty in the reports from the different parts of 
the colony, as to their occurrence and direction, owing to the 
want of proper instruments for their detection, led me to con¬ 
sider the possibility of devising an apparatus which would at 
once place on record the occurrence of shakes and indicato their 
drreetion. Accordingly 1 set to work, and commenced by plan¬ 
ning all sorts of complicated machines, which did not at all 
.satisfy me; and I eventually came to the conclusion that the 
most simple and direct-acting machine would be the best for the 
purpose. 

: ;The first plan I then adopted was to suspend a heavy sphere 
of lead, having on its undff-side a small tube, fixed verticaUy, 
in which a pencil fitted, with freedom to ascend and descend in 
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the tube like a piston. The point of this pencil rested on the 
table or base of the apparatus, at the centring point of lines 
drawn from the four cardinal points. This weight I suspended 
by a fine brass wire from the centre of a beam, supported 
on two tall uprights from either side of the wooden table ^ or 
stand, on the upper surface of which I fixed a paper showing 
the points of the compass before mentioned. Of course, any 
motion taking place at the base, such as the movement of an 
earthquake, would cause a corresponding pencil-mark on the 
diagram in the direction of the disturbance, it being understood 
that the suspended weight remained quite motionless; bat I had 
to discard the scheme as being only partially successful, owing 
to the fact of the earth’s motion being communicated (to a 
certain degree) to the pendulum as well as to the base ; whereas, 
for accurate results, the pendulum should have been disconnected 
from, and independent of, the diagram, or part which received 
the earthquake motion. 

My next effort resulted in the Seismograph which I have to 
bring under your notice this evening, and I am pleased to be 
able to state that I have had proofs that satisfactory results are 
obtainable from it. You will observe it consists mainly of an 
inverted basin, heavily weighted round the edge, and balanced on 
a steel point, the centre of gravity being maintained by means of 
a disc of steel fixed in the centre of the basin. 

The pointed steel rod is firmly fixed in the centre of the 
stand, which is a substantial wooden one, and from its four sides 
rise a like number of slight wooden uprights, representing the 
four cardinal points, and also intended to receive the delineation 
of the earthquakes as received from the pointers attached to the 
basin. 

On the inner faces of these uprights is fastened a piece of 
white paper, and over the paper is a piece of sheet glass, the 
surface of which is smoked over, and the points of the markers 
rest against this smoked surface. The markers are made of 
metal, and are binged to the rim of the basin, allowing the 
pointed extremities to rest easily upon the glass. A small piece 
of lead is attached to the under-side of each marker, so as to 
render the pressure sufficient to keep the point and the glass 
surface in constant contact. I should mention hero that I only 
use two of the uprights, and have only two pointers, for the 
reason that one answers equally for the north and south, and 
the other for east and west, and the use of four would, no doubt^ 
tend to lessen the susceptibility of the instrument* 

Hayin now described the form of the instrument, I will 
explain its action^ though I think but little need be said on this 
point, as the ,a^ is so simple that no doubt you will 

airefdy h^ action* ft. the normal condition of 

the the basin preserves a position parallel 
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to the plane of the base or stand, the markers resting upon the 
smoked glass, which presents an unbroken dark surface. Now 
it follows that any alteration in the position of the base, such as 
an upheaval, or the reverse, of the exitremities, as would be 
caused by an earthquake, must result in a corresponding mark 
on one or both of the smoked glasses from their contact with 
the points of the markers, and thus we have the register of the 
shake. The marks on the glass are rendered the more notice¬ 
able on account of the white backing showing through, where 
the smoke film has been removed. 

When I first constructed the machine, instead of rigid metal 
markers on hinges I used fine wires, bent so as to form a weak 
spring; and at the points were soft lead pencils, which were to 
mark the seismic disturbances on a surface of hard drawing- 
paper instead of glass. But, although fairly successful, I found 
that after the machine had l3een undisturbed for any length of 
time the points had a tendency to settle themselves in the 
surface of the paper, and a slight shake was not enough to 
displace them, but the 'movement became expended in the, 
suppleness of the springs. Accordingly, I substituted the glass 
. surfaice for that of paper, and the direct-acting hinged markers 
instead of the springs, and I think we have now an instrument 
which has the recommendation of being simple in construction, 
inexpensive, and reliable. 

Of course the instrument before you is capable of improve¬ 
ment, in the way of more skilful workmanship, as it is not 
possible with only a few tools and a kitchen table to turn out 
very highly finished work; and a real improvement could be 
effected, by substituting an agate centre for the metal one I have 
used. However, I have, I think, succeeded in producing an 
instrument, which if properly set up, free from disturbing in¬ 
fluences apart from those which its object is to register, will 
give satisfactory results, and which, from its inexpensiveness 
and utility, I venture to suggest, might be supplied by the 
Meteorologies Department to numerous stations throughout 
this colony, and thus allow' of a comprehensive and reliable 
record being kept of the seismic movements so often occurring. 
I may state that a large number of instrum^ts for this purpose 
are in use in other countries, and it is only about two years ago 
that a considerable sum was granted by the Indian Government 
for supplying all the Meteorological Stations in Bengal and 
Northern India with instruments. The form of these instru¬ 
ments I have not the least idea of, but I have no doubt that 
they are much more elaborate, and certainly more: costly, than 
the one I have shown you this evening. 
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Art. IX. — On an “ Index - Collection" for mall Zoological 
Museums^ in the Form of a Genealogical Tree of the Animal 
Kingdom. By T. Jeffery Parker, B.Sc., Professor of 
Biology in the University of Otago, and Curator of the Uni¬ 
versity Museum. 

[Read before the Otago Institute^ dth June, 1885 .] 

The main thing which distinguishes a museum from a collection 
of curiosities is arrangement. The object of the unscientific 
collector is to make his cabinet of ‘‘ cmios look as attractive 
as possible, and to this end he does not hesitate to mk together 
stuffed birds, coins, savage implements, eggs, and minerals, for 
the sake of seeming an effective arrangement of form and colour. 
In a scientific museum, on the other hand, the object aimed at 
is to place like things with like; to have the minerals, shells, 
birds; etc., etc., each by themselves, and the individual members 
of each group arranged according to some definite standard of 
classification. In this way, the visitor is, as it were, compelled 
to see the objects exhibited in a definite order, and is thus led 
to compare not only object with object, but also group with 
group. 

It is, however, obviously difiScult to do this thoroughly. In 
any ordinary museum building it is practically impossible so to 
arrange the doors, passages, galleries, etc., that the visitor is 
obliged to traverse them in a certain direction, and so to have 
forced upon him the natural sequence and grouping of the 
objects he sees. Moreover, the fact that certain forms of glass 
cases are suitable to one class of objects, and not to another, 
often prevents a strictly natural arrangement. For instance, in 
the Otago University Museum, the necessity for exhibiting both 
birds and mammals in large wall-cases, has, necessitated the 
former group being placed in the upper gallery, the latter on the 
ground floor, the lower vertebrates occupying an intermediate 
position in the lower gallery. Similarly, most invertebrates are, 
from their small size, best exhibited in flat or “desk"’ cases^ 
which could only be conveniently placed round the two galleries 
^d between the windows in the lower gallery, in places where 
wall-cases were inadmissible. 

A brief account of the general arrangement of the zoological 
collection will show clearly enough that, in spite of the plan 
recently adopted of placing over or in each case labels giving 
names of the groups represented in it, the natural sequence of 
the groups is % no means obvious to an ordinary observer. 
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The general collection of invertebrata extends round three 
sides of both galleries: from protozoa to bracliiopoda in the 
upper; mollusca and tunicata in the lower gallery. The New 
Zealand invertebrates are placed in a single row of desk-cases, 
extending along the west wall of the lower gallery. The fishes, 
amphibia, and reptiles occupy the wall-cases in the lower 
gallery; a few of the smaller specimens (fossils, of the 
same groups are placed in desk-cases, and a considerable 
number of spirit specimens on a shelf, extending round three 
sides of the gallery, above the cases containing the mollusca. 
Lastly, as mentioned above, the birds occupy the wall-cases of 
the upper gallery, and the mammafs those of the ground floor. 
Some of the larger specimens of the latter group are placed, not 
in cases, but in railed-off enclosures, in the centre of the ground 
floor ; and the skeletons of moas and other large strutliious birds 
are, on account of their great size, similarly disposed. In the case 
of vertebrata, as in tiiat of invertebrata, the New Zealand 
specimens are kept separate from the general collection. 

It is obvious that what is wanted, the Museum is to be in 
any way an educational institution, is some contrivance for 
showing the relations, of the various groups of animals to one 
another, and the place in the Museum where the representa¬ 
tives of each group are to be found. If this is done, the 
intelligent visitor, who, without, time or inclination for exact 
scientific study, yet wishes to get some notions of natural 
history, will be guided in his search; and with the aid of a good 
popular work, such as Miss Buckley’s “Life and Her Children,” 
and /* Winners in Life’s Eace,” or Cassell’s “ Natural History,” 
be enabled to acquire a fairly clear and accurate, although 
naturally superficial, knowledge of the form and general 
structure of animals, and of their relation to one another. 

In the new Natural History Museum at South Kensington, 
this is done by setting apart the great central hall for an 
“ Index-Collection,” in which are exhibited types of the various 
groups of minerals, plants, and animals. But as the whole of 
our local museum would go into the hall in question, it is plain 
that we must be content with something on a very much 
smaller scale. 

To confine ourselves to the zoological collections, which 
take up by far the greater part of the Museum, it would seem 
that: what we want is a collection in which each of the main 
groups of animals is represented by one or more examples, 
and in which these are arranged in such a way as to bring 
forcibly before the observer the mutual relations of the groups 
:which they typify. ; 

Since the theo^ of Organic Evolution has been recognized 
; central doctrine of Biology, all ol^sifieatiph of living 
fljings has founds on the idea of genetic relationship. 
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From this it seems to follow that the best way to arrange a 
small index-collection of the kind mentioned in the preceding 
paragraph, is in the form of a solid phylogenetic diagram or 
^* genealogical tree. ’ ’ 

The model now exhibited is an attempt to carry out the 
principles just laid down. In it the main line of descent from 
protozoa to the higher vertebrata is represented by a vertical rod 
of wood three feet high, about inches in diameter at its lower 
end, tapering somewhat towards its upper end, and firmly fixed 
below into a flat stand about one foot square. The various 
groups which do not lie on this main line are represented by 
side branches, which have usually an upward direction, but are 
inclined downwards from their point of origin in the case of 
degenerate types. Actual specimens, or, when these are un¬ 
attainable, models of one or more examples of each group are 
placed in appropriate positions on the stem and branches, and 
labels are attached, giving (a) the name of the group, (b) the 
name of the representative specimen or specimens, and (c) the 
place in the Museum where the collection of specimens of the 
group is to be found. 

I need hardly say that in the pi’esent condition of our know¬ 
ledge of zoology, the subjective element enters very largely into 
the construction of a model such as this, and that the progress 
of research is certain to make alterations in detail necessary. I 
hope, however, that I have succeeded in representing with some 
degree of accuracy the mutual relations of the various animal 
groups. 

Near the bottom of the stem is placed a model of an Amoeba 
(A. radiosa), representing the myxopodous or pseudopod-bearing 
section of the protozoa, and a little higher up a model of one of 
the collared monads, representing the masti- 

gopodous or cilium-bearing section of the same group. Close 
to the monad arises an ascending side-branch, bearing on its 
extremiiy a specimen of one of the New Zealand fibrous sponges 
(OhaWiuld ^.) as an example of the Porifera. 

A short distance above the Amoeba and the monad, on the 
main stem, the group of Cmlenteratais supposed to begin, and is 
represented by models of a jelly-fish {Chrysaora cyclonota), and 
of a sea-anemone (StoynpJiia chtmkim)^ the former being sus¬ 
pended by a wire, the latter placed on a small bracket. From 
this part of the stem a branch arises, repi’esehting the echino- 
derm phylum, and bearing a specimen of a star-fish (Jstenas 
forhesii). - 

Still higher lip the main stem the Type or Sub-kingdom Fmwes 

*My friend Professor Haddon, of the Eoyal College of Science, Babliu, 
has devised a most ingenious form of diagram in three dimensions,*’ exoah 
lent for ieotee purposes, but less suitable in many ways for permanent 
exbdbitibh in a museum than the one I propose. 
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begins ; the lower or flat-worms being represented by a model 
of a planaiian {Stylochus sj).), the higher or articulated worms 
by a specimen of a New Zealand Nereis^ prepared by Semper’s 
dry method. The Nereis is placed as if crawling on to a long side- 
branch representing the arthropod phylum, and bearing speci¬ 
mens of the New Zealand fl-esh-water cray-flsh {Parcmephrops 
setosus), and the red-admiral butterfly {Fyrnvreis (jonerilla). 

Somewhat below the origm of the arthropod branch, and 
from the opposite side of the stem, springs a branch represent¬ 
ing the group of Mollusca, and bearing an oyster {Ostrava eikilu)^ 
and a model of the cellar-slug {Limags jiavws). Close to the 
origin of this, two short and slender branches arise from the 
main stem, one bearing a brachiopod {Terehratella vitnna)^ the 
other a poiyzoon {Eetepora celhilosa). 

A few inches above the worms, the vertebrate (or chordate) 
phylum is supposed to commence. Two descending branches, 
arising near together, represent the degenerate groups of the 
Tunicata {Urochorda) and Acrania (Cephalochorda) : on the 
Tunicata branch is placed a model of a simple ascidian {Micros 
cosmia pyrifomis) ; from the end of the neighbouring branch is 
suspended a model of the lanoelet {Ampkioxus). 

A short distance higher up the stem is another descending 
branch, on which is fixed a stuffed specimen of one of the New 
Zealand fresh-water lampreys {Geotrla chilensis)^ representing 
the probably degenerate group Oyclostomata. Above this begins 
the lowest group of gnathostomatous vertebrata, the class 
Piscesf represented by a small specimen* of the common New 
Zealand dog-fish or smooth hound {Mustelus mitarcMcns) sus¬ 
pended from the main stem. Still higher, also suspended from 
the main stem, is a specimen of the tiXoloil {Amblystoma 
as an example of the Amphibia. 

A little above the place of attachment of the axolotl, the 
vertical stem comes to an end as such, dividing into two oppo¬ 
site branches of unequal length, the shorter representing the, 
Sauropsida, the longer the Mammalia. On the proximal end of 
the shorter branch, representing the Beptilia, a specimen of the 
New Zealand spotted lizard {Mocoa grmdis) is placed, close to 
the fork, and with its tail winding round the upper end of the 
main stem. Qn the distal extremity of the shorter branch is 
perched a New Zealand parrakeet (Plaiycercus mm^zmlandim) 
as a representative of Birds, while in a corresponding position 
on the longer branch is a marmoset {liapale jacchm) as an 
example of Mammalia. 

The labelling is an important feature of the model. For 
e^h group—type, or class, as the case may be—a;label is pror 
Tided giving the scientific and English names of the groiip, and 
of the speeies chosen to filustrate.it, and indicating the place in 
the: of the group are to be 
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found. Two examples will illustrate the method of labelling 
adopted:— 

Type Abthropoda, 

Including Crayfishes, Crabs, Centipedes, Spiders, Insects, &c. 

Examples: 

1. The Presh-water Crayfish (Paranephrops setosus), 

2. ' The Eed Admiral Butterfly {Pyrameis gonerilla). 

General Collection,—JJppei Gallery, N. and S. sides, Desk Cases 18—38 ; 

Spirit Specimens on shelf above cases. 

N,Z, Collection. —Lower Gallery, W. side, Desk Cases 5—11; Spirit 
Specimens on shelf above cases. 

Class Aves (Birds). 

Example: 

Red-fronted Parrakeet [Platycercm novcB-zealandiee), 

General Collection. —Upper Gallery, Wall Cases on B., W., and S, sides ; 

Skeletons of Ostrich, &c., on ground floor, South 
enclosure. 

N.2. Collection.—Vpper Gallery, Wall Case on N. side. 

Moa Bemains. —Ground Floor, S. enclosiU’e; Upper Gallery, Desk 
Cases 41—43, and small wall case at S. end. 

I am aware that several objections may be made to the con¬ 
struction of this model. From the strictly scientific point of 
mew, undue prominence is given to the vertebrata, while many 
interesting invertebrate groups are omitted altogether. But this 
is done purposely: the vertebrata must of necessity occupy a far 
larger share of museum space, and attract more attention, than 
invertebrates; so that it is, I think, advisable to call special 
attention to the classes of veiliebrates, while the invertebrata 
may well be considered by sub-kingdoms or types. Again, the 
retention of the type Vermes is a sacrifice of strict accuracy to 
convenience; but the curator of a small colonial museum may 
be pardoned for sinning, in this matter, in company with Pro¬ 
fessor Claus, in whose text-book (EngHsh Edition, voL i., p. 
^03) the same conventional union of the various and divergent 
worm-classes is made. 

It is also incorrect to place any existing species, or indeed 
any existing lesser group, on the direct line of descent of the 
higher animals. For instance, it is tolerably certain that none 
of the ancestors of existing birds and mammals would, if 
discovered, be classifiable with any of the existing subdivisions, 
either of fishes or of amphibia; but it is hone the less certain 
that what may fairly be called piscine and amphibian stages 
must have been passed through. 

As a final objection, it may be said that a more correct mode 
of construction for a model of this kind would be to make the 
branches of such a length as to bring the ends of all of them, 
and consequently the specimens they support, to one level: 
advance of: organization would then be indicated, not by height 
above the ground, but by distance from a centre, and all but the 
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distal ends of the branches would represent extinct forms, But 
such a model would be far less convenient than the one I have 
adopted. 

In spite of these and other obvious objections in detail, I 
think the model may be considered as showing, fairly accurately, 
the main facts of zoological classification. For instance, it 
illustrates the impossibility of making a linear classification 
of animals: it shows the futility of discussing whether molluscs 
are higher” or ** lower” than arthropods, both being shown to 
have arisen from comparatively low worm ancestors, and to 
have reached a high level of organization along totally different 
lines: it shows how, by degeneration, Amphioxus, although a 
vertebrate, has sunk below the level of organization of many 
invertebrates, and is as much below an ordinary fish as a fish is 
below a man : it further illustrates the now established fact, 
that while the two lowest groups of gnathostomatous verte¬ 
brates— fishes, and amphibia — lie, speaking generally, in a 
linear series, the higher groups diverge in two opposite direc¬ 
tions, birds springing undoubtedly from reptiles, mammals 
either from archaic reptiles or from some unknown group inter¬ 
mediate between reptiles and amphibia. 

One advantage of the model I must not fail to mention: its 
construction is simple enough to allow of comparatively easy 
alteration in the place of origin or direction of the branches, 
whenever the progress of zoology necessitates a change in our 
view of the relations of any group. 


Amr. X .—Notes on a Skeleton of Notornis, recently acquired by 
the Otago University Mxtsemn, 

By T. Jefpeby Faekek, B.Sc., C.M.Z.S. 

&e/ore the Otago Institute^ 11th Augiist, 1885.] 

So3S«E months since I was informed by Mr. Edward Holland that 
the skeleton of a Takaho had been found on his station, near 
Lake Te Ahau, by Mr. Bichard Henry, who, having a strong 
taste for natural history, had recognised the bones and carefully 
cdlleeted them. 

The specimens were forwarded to Dunedin, and Mr. Melland 
was good enough to bring them to the Museum for my inspec¬ 
tion, As the more important bones were present, and in very 
good preservation, I was glad to be able to purchase them, and 
, thus to make a very important addition to the collection of 
■' native;hirdo*>'' vr., 

As is weU Imown^ remains of Notornis 

hitherto obtained the two stuffed specimens in the British 
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Museum, procured by Mr. W. Mantell in 1849, and the skin and 
skeleton of a bird caught alive near Lake Te Anau in 1879. I 
had the honour of exhibiting the two latter at a meeting of this 
Institute on 6th April, 1881, and, at a subsequent meeting, of 
reading a paper on the skeleton.^' Both skin and skeleton were 
sent to England for sale, and were purchased by the authorities 
of the Dresden Museum for dgllO. 

Besides the above-mentioned specimens, the only remains of 
Notomis of which I am aware are the fossil bones in the British 
Museum, upon which the genus was founded by Owen.f 

The Te Anau specimen of 1879 naturally attracted a good 
deal of attention in Europe. It was exhibited by Professor 
Newton at a meeting of the Zoological Society, on 17th January, 
1882, J and subsequently furnished the subject of a paper by 
the first describer of the genus, Professor (now Sir Eichard) 
Owen. II After its purchase for the Dresden Museum, the 
skeleton was briefly described by the Director, Dr. A. B. 
Meyer, his account being accompanied by a series of measure¬ 
ments, and by four beautifully executed autotypes. § The 
latter, I have had framed for exhibition in this Museum, and 
am thus enabled to exhibit them to-night for comparison with 
the actual skeleton. 

The bones which form the subject of the present com¬ 
munication were found, (as stated by Mr. Henry in a letter to 
Mr. Melland,) in a small patch of scrub, about half a mile to 
the east of Patience Bay—the southernmost arm of Lake Te 
Anau. The surrounding district consists of low-lying fern and 
tussock country, and the patch of scrub in which the bones were 
found contains a few mapau (PiUos^pormn temdfolium) and 
“lawyer” australis), hmhes.; some miko-miko (Aristotelia 

racenwsa) and manuka {Leptospertnum scoparium and L. ericoides), 
and an acre or two of rushes {Jimcus, various species). Within 
a hundred yards of the scrub a small creek arises, and dis¬ 
charges into the lake. The pelvis, vertebrae, etc,, all lay on 
an area not larger than a sheet of writing paper, but one of the 
leg . bones was found thirty feet away, quite outside the scrub, 
and other bones six feet from the main heap. One would 
imagine that rats caused this dispersal of the bones, and the 
consequent incompleteness Of the skeleton. 

Mr. Hemry also states that the skeleton of 1879 was found 
at the edge of a patch of bush, about 200 acres in extent (locally 
known as the “Wilderness”), situated immediately to the north 

^ “ Trans. N.Z. Inst,” vol. xiv. (1881), pp. 245, 661, and 562. 

^ t “ Extinct Birds of N.Z.”, pp;i7a, 196,199, and 436; and “ Trans. Zool 
3oc.,” iii., p. 366; iv„ p. 12; viu., p. 119; and vii., pp. 369 and 373. 

} “ Proceedings Zool. Soc.,’* 1882, p. 97. 

|[ Ibid., p. 689. 

§ Abbildungen von Vogel^Skeletten, iv. and v. laeferung. Dresden, 1883, 
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of the Mararoa river, about 8^ miles east of Wliitestone river, 
a tributary of the Mararoa, and 9 miles south-east of the 
extreme south end of Lake Te Anan. The name, “Bare-patch,” 
applied by Dr. Duller to the locality,^' does not seem to be in 
general use, since it is unknown both to Mr. Melland and to 
Mr. Henry, both of whom have known the district for several 


years. 

The Dresden and Dunedin specimens of Notornw were there 
found, not more than 8 or 9 miles apart. 

The skeleton, as it reached the Museum, consisted of the 


following bones:— 

The skull and lower jaw. 

The sternum. 

The left coracoid and both 
scapulfe. 

Both humeri. 

The right ulna. 

The coalesced 2nd and 3rd 
metacarpals of the left side. 
The pelvis. 


Both femora. 

Both tibisB. 

Both fibulse (one broken). 

Both tarso-metatarsi. 

One of the proximal phalanges, 
probably that of the 3rd left toe. 
Six cervical vertebr®. 

Seven thoracic vertebra. 

Five ribs, more or less broken. 


The skull is the most interesting part of the skeleton, since 
in the North Island fossil the brain-case and beak,\vere separa^te, 
and both of them more or less broken, while in the Dunedin 
specimen the occiput was completely destroyed to allow of the 
removal of the brain. In the present specimen both quadrates 
and pterygoids are missing, and the left jugal arch is broken, 
hut in other respects the skull is perfect. 

The mandible is also quite perfect, and the sb rnum and 
pelvis nearly so. The right fibula is broken, only the proximal 
half being left, but the other Hmb bones are quite uninjured, 
as also are the scapula^, the coracoid, and the vertebra. 

From an examination of the Dresden specimen, Meyer has 
concluded that the Notoi'^m of the South Island, represented 
by the stuffed specimens in the British Museum and by the 
Dresden skin and skeleton, is specifically distinct from the 
North Island form, represented by the original fossil bones. 
As it was upon these latter , that the species N, rmmtelM 
foiinded, Meyer proposes to form a new species, .V. hochsUtterif 
for the Southern form. The differences relied upon are in the 
proportions of the leg bones, which are as follows 

N. hochst^tten. mantdli> 

Femur .. 10'9 cm. 12*2 cm. 

Tibia ... 16*5 „ 20*0 „ 

Tarso-metatarBus , ,, 10*0 „ 12*9 „ 

judging from the minute differences of plumage, etc., which 
are considered to be of specific importance by .ornithologists, 
one is disposed to concur in the formation of the new species, 

* ** Manual of the Birds of p. 65. 
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however much one may regret the restriction of a well- 
established and widely-known name. 

• From the point of view of zoo-geography, it is decidedly 
interesting to find Notoiiiist like Orthonyx^ Peti'ceoa^ Timiagrat 
GlcmcoplSf O'ydromnSi and Apteryx^ represented in the two 
Islands by distinct species. 

On comparing the bones of the present specimen with the 
published figures ^of Owen and of Meyer, the only matters I 
consider to be worth mentioning are one or two points of 
difference in the skull. 

In both the Dresden and Dunedin specimens the beak pre¬ 
sents a somewhat stronger downward curvature than in Owen’s 
specimen, and the nasal aperture is slightly smaller. A more 
obvious, although still compax'atively unimportant, difference is 
seen in the relations of the well-marked ridges which bound the 
temporal fossae above and behind. The distance between these 
ridges, or in other words the width of the flattened roof of the 
skull in the parietal region, is very markedly less in the Dresden 
and Dunedin specimens than in the North Island fossil figured 
by Owen, the proportion being about 2 : 8. In the latter, also, 
the lidge in forms a very even curve, whereas in both 

the Te Ahau skulls there is a distinct angulation at the junction 
of the siipra-occipital and the parietal. This may be expressed 
differently, by saying that the temporal muscles are larger in 
N, hoc/istetteri than iu N, mantelli: whether the difference is one 
of age or of sex it is of course impossible to say, but all three 
skulls appear to be fully adult. The distance between the tem¬ 
poral ridges, at the narroTvest |)oint, is 21*75 mm. in Owen’s 
figure, 18*5 both in Meyer’s figmre and in the present specimen. 

Whether an ornithologist would consider a difference of this 
nature of any importance I cannot say; as far as it goes, it 
tends to support Meyer’s view of the distinctness of the Northern 
from the Southern A^o^omis. 

In conclusion, I give a series of comparative measurements 
of the Dresden and Dunedin specimens. I may mention that 
certain discrepancies between the measurements of the Dresden 
skeleton, as given by Meyer and by myself in the paper referred 
to above, are due to the fact that Dr. Meyer has—no doubt, 
correctly-—given in every case the greatest length of the bone, 
whereas I have given the length of a median longitudinal axis. 
This makes a great difference> esjiecially in such bones as the 
sternum.. In the foliovHug table the measurements are taken 
so as to compare exactly with Meyer’s 

07 ., 11 Dunedin Dresden 

Specimen., Specimen, 

X»ength from posterior surface of occipital 

.-v condyle to end of beak ... 98 mm* .. 

: Greatest breadth 45 ,, 45 mm. 
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Dunedin Dresden 
Specimen, Specimen, 

'Humerus ,— 

Length .* .. ♦, 90 87*5 

Breadth of head. 91 • * 28*5 

„ „ condyles . . *. ». 16*6 *. 18 

Cireumference of shaft. 19*25 .. 16 

Vina,— 

Length •• . 75 •* 75*5 

Breadth of projtimal end •. .. ,. 14 , * 13*8 

„ „ distal end . 9 8*7 

MetacarpaU ,— > 

Length .. .. 46*6 *, 46 

Femur ,— 

Length .. .. .. .. . * 109 ., 109 

Breadth of proximal end along axis of neck 25 ., 27 

Breadth of distal end .. ., .. 22*5 .. 27 

Circnmference of middle of shaft .. .. 34 34 

Tihia ,— 

Length .166 ..166 

Breadth of proximal end .. .. .. 32 .. 31 

„ ,y distal end .. .. .. 18*5 . . 22 

Oircnmference of shaft . 29*5 ,. 29 

Fibula ,— 

Length .108 112*5 

Breadth of proximal end .. .. .. 11*5 .. 12*2 

Tarso-metatarsus ,— * 

Length ,, , .. .. .. 98 .. 100 ; ^ 

: Breadth of proximal end (transverse) .. 19*6 . ; 22 ^ ' 

„ „ „ (antero-posterior) 21*5 24*3 

„ distal end .. 21 .. 23 

• „ „ shaft .. .. 10*2 10 

Sternum.— 

Greatest length .. .. 74 75*6 

. .Length of median longitudinal axis .. 62"* .. 66 

Height of keel .. .. 9 8 


.Coracoid,— , 

Greatest length , . , ,, .. 47 43*6 

Scapula,— 


Length in a straight line ., •. ,. 74 ,. 74*6 

„ along the curve .. .. *. 80 .. 80 

: Breadth of middle .. .. *• •• 5 .. B 

Pelvis ,—'■ 

Greatest length .. .. .. 116 .. 130 

■ ' 'width : ... ■ 54 -■ ■ "56 , 

Width of sacrum .. .. .. .. 23*5 . . 23 


* The middle ziphdid process Is broken in this specimen. 
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Art. XL —Remarks on the Feathers of two Species of Moa, 
By Taylor White. 

[Read before the Hawke's Bay Philosophical Imtitute^ liih Decemhert 1885.] 

Plates II. and III. 

The accompanying plate (No. II.) contains copies of three Moa 
feathers, and pieces of egg-shell, found with others in a cave on 
the shores of Lake Wakatipu, Otago, and mentioned in voi. viii. 
of “ Trans. N.Z. lust.,” p. 98. 

The feathers are drawn to scale. The larger one is pure 
white, and was the only white feather amongst those found,, and 
also the longest. 

The feather to the right is in colour like the majority of 
those found, some of which were an inch longer, others longer 
and slighter ; others again much smaller, and nearly all double- 
shafted. 

In colour, the shaft and centre has a bright transparent 
yellow, as of guxh 'or resin, changing to dark purple brown on 
the outer margin of feather. They have probably all been 
duplicated, the duplicate feather being joined to the principal in 
what I may call a quill socket, which corresponds with the 
depth to which the feather entered the skin of the bird; the 
duplicate feather being slightly shorter, and one-third less in 
width than the principal. 

The left-hand feather represents a third type, which were 
not so numerous, and all of medium length ; they were mostly 
wanting or denuded of the duplicate shaft. In colour, a dark 
reddish or chestnut purple; the shafts, more opaque than the 
above-mentioned, were of a lighter and redder colour than the 
outer and tip. 

These were most likely breast feathers.. ’ 

. The colour of the bird must have been of a most delicate 
mixture, a foundation of shining yellow outwardly, shaded with 
dark purple brown, the breast a chestnut purple; and, to locate 
the white feather, say white on the after part of the back, which 
cannot rightly be called the tail, , as the rump wotdd be covered 
with drooping hair-like feathers. : 

The bird would, from the slender make of the feathers, have 
the appearance of being covered with long flexible hair, and not 
with immovable armour, showing only the outer colour of the 
feather as in ordinary birds. Prom this flexibility, I infer that 
the golden colour of the centre part of the feather would be 
visible in the plumage. It was probably about 3 feet "flinches 
in height ; and, from a metatarsus found in the same cave, is 
considered to have been 5. 
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Several pieces of egg-shell of a light green colour were also 
found, in what appeared to have been a nest, and are shown on 
plate II. 

The colour of egg-shell is green. This specimen was 
obtained from sand-<&ift on the Kawarau Eiver, Otago, and 
inclines to the presumption that the colour has been bleached 
out in most of the fragments of egg-shell which are found, 
any other specimens which I have collected showing no sign 
of colour. Yet amongst these white shells there is a marked 
difference in the form of the pit marks or pores of the shell, 
showing they are different varieties. 

Plate III. contains copies of featliers collected from a small 
cave near Queenstown, Otago, which are mentioned in vol. viii., 
page 99, “ Trans. N.Z. Institute.” 

These feathers show a considerable quantity of Hght-coloured 
down. The longest was a little short of six inches. 

They are of at least three classes: First, the longer are 
narrow and mostly duplicate, a thick light-coloured down ex¬ 
tending two-thirds along the shaft; a dark purple brown at tip, 
the colour lighter at base and along shaft. The second are 
shorter, wider, and more robust; two-thhds, a thick down, 
colour darker. A third class, two to four inches long, are pro¬ 
bably neck feathers, and are of a more translucent and hairy 
texture, showing no down and few barbs, tbe shorter inclining in 
colour to yellowish brown, bthers to nearly black. 

Prom the style of these last, the upper part of the neck and 
the head of this bird were most likely without feathers. 

The green egg-shell shown in this plate was found in drift 
sand on the Kawarau Eiver. 


Abt. Xn. —Notes on New Zealand Ornithology : Observations on 
Pogonornis oincta (Dubus); Stitch-Bird (Tiora). 

By A. Beischek, P.L.S. 

[Bead before the Auckland Institute, 1st June^ 1885.] 

The first specimens of these birds I saw in the Canterbury 
Museum (two males, set iip). On inquiring, Dr. von Haast 
informed me they were very rare. The next brought under my 
notice was a male specimen, in the Auckland Museum; and Mr. 
Cheeseman told, me Professor Hutton, O.M.Z.S., mentioned 
them as not uncommon on the Little Barrier or Hauturu Island, 
in the Hauraki Gulf, for which place I started in October, 1880, 
accompanied by my friend Mr. E. Firth, for the purpose of 
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ornithologicai researches, and especially with the object of 
studying the habits of these birds, which I may here mention 
I have never seen or heard on the mainland or other surround¬ 
ing islands. 

After searching the western and south-western parts of the 
island, I was unsuccessful in seeing or obtaining a single speci¬ 
men. I intended penetrating in to the centre, but was informed 
by the Natives that it was impossible to get overland to the east 
coast on account of the many precipices, and that the sea was 
too rough to permit of my landing on that side; so I returned 
to Auckland, with the intention of resuming the search at 
another time. 

In May, 1882, Mr. Dobson, a friend who has accompanied 
me in several of my journeyings, preceded me to the same 
island, for the purpose of repairing old huts and building new 
ones, taking provisions for a prolonged mountain expedition, my 
intention being to follow him in June; but, owing to boisterous 
weather, after makiug two attempts to land, and having to give 
it up, once in the Water Lily after five days’ cruising, and once 
in the Bmgatira after three days’, I put off my trip till October, 
on the 15th of which month I succeeded in landing. The first 
nighf we ’^amped at the foot of a precipice, the ascent of which 
we commenced at three o’clock next morning. To give an idea 
of the difficulty of climbing here, I had to pull my dog (a good 
Alpine traveller,) up with a rope, in addition to our provisions, 
&c. After this we climbed over two ranges, each above 2,000 
feet iiigh, arriving at an old nikau whare, which my friend had 
previ^^^^ly built, at the foot of the last range. It was dark 
be^V'ire we finished mending the roof and preparing for a start 
the next day. On the, morning of the 23rd, I first heard the 
whistle of the Stitch-bird: I was unable, however, to get .a 
glimpse of it; and though we cut tracks to the tops of most of 
the main ranges, and afterwards frequently heard the birds, 
could never see them. Later experience has taught me that 
their shrill whistle is very deceptive, and the sound travels a 
long distance. 

I then shifted my quarters farther towards the interior; and 
on the 25th, my attention was arrested by the call of my dog’at 
a short distance. On going towards him I saw a male Stitch- 
bird hopping about in a very excited manner in the scrub above 
him., I was so interested in watching this beautiful bird, (which 
has a brighter plumage than any of its New Zealand compeers), 
with its quick and gi'aceful movements, that it disappeared^, 
before I attempted to use my gun. " 

/ Though constantly exploring, I never saw another specimen 
till the 7th November, yet frequently heard them. Early on 
that morning we travelled north-west to the top of a high, 
narrow range of precipices, overgrown with short thick scrub 
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and manga-manga, whicli made it so dense that I had to cut 
the way with my hunting-knife. This place I found a favourite 
resort of these birds, (which have cost me so much time, labour, 
and patience,) having a warm aspect, exposed to the sun. 
There I saw male and female, the latter for the first time; but, 
unfortunately, my friend was carrying the gun, and before he 
could hand it to me, both birds had disappeared. On the 8th 
November, I saw a male at the same place, and on going over 
a range I heard another ; subsequently I went round it, and 
saw male and female nea*r a nest, and endeavoured to observe 
them unnoticed, but they quickly saw me, and in the act of 
escaping I shot them. I then went and examined the nest, 
which was only haK finished, built of very small branches, 
roots, and fine native grass, and lined with hairy substance off 
the fronds of the pmifia. 

In December, 1883, in the centre of the island, I observed 
a pair of adults with three young birds, On the male noticing 
me, be uttered a shriU whistle, and the female immediately hid 
amongst the fern for a considerable time. I procured several 
specimens; of which I gave Dr. Duller a male, female, and 
young. I have only once seen these birds sitting still, and that 
was near the nest. They appear always on the move, carrying 
their heads proudly, their wings drooped, and their tails spread 
and raised; and, at each successive movement, they utter that 
peculiar whistle from which the Natives have named: them 
“ The female has a different note, sounding like tnr, 

tac, to,’* repeated several times. They feed on small berries 
and insects, and suck the honey from the native wild-flowers 
and trees, as many of the latter exude honey during the night. 

. In fine weather ! have found them on the mountains betw^een 
precipices, in low scrub, where the aspect is warm; but in 
bad weather, lower down in the gullies,-in places entangled with 
numerous creepers. They are not strong on the wing, but 
ve]^ active in hopping and climbing* which enables them to 
qtiickly escape from sight. 

The plumage of the male is as follows :—Head and neck, 
shining velvet black, with a few long silvery wfliite ear-feathers ; : 
shoulders, golden yellow; upper secondary, white, with brownish 
black points, and a slight splash of white under the wing covers; 
wings and tail, brownish black, each feather edged on the 
outer side with olive green; tail cover, greenish tinge, and 
a- yellow band round the breast; abdomen, greyish brown; 
ibill:, Macdr; eyes^ feet, light brown. The female 

is a little sm^ler than the male, of ohye brown: colour on the 
'top : of the head,wing, and tail, ea-ch feather being 
shaded mth olive greeri; shoulders, yellowish; upper secbndary, 
white, with yellowish brown shade, ear feathers^ h per- 
cfepfible^ tmder part brownish grey; bill, legsi and eyes, same 
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as male. So far as I know, the plumage of the young, which 
differs from that of the adult bird, has never been described :— 
Measurement. 

Male .. L. 7-50 .. W. 4*25 .. B. -69 .. T. 1 

Female .. L. 6-75 .. W. 3-75 .. B. *69 .. T. 1 

I lauded on^my last expedition on the 8th April, 1885, 
returning in May, during which time I went to the centre,of 
the island, where I knew their favourite resort, to obtain some 
specimens for the use of the New Zealand museums. I was 
then successful in observing a pair feed their young, (two males 
and one female,) which must have been a late brood. I also 
shot some, shedding their first plumage, as per specimen shown, 
the yellowish band round the chest beginning to show, also the 
white ear feathers, and the throat, neck, and head changing 
from grey to black. When very young, the male is of similar 
plumage to the female, except the yellow shoulders. 

^ These very rare birds will soon disappear, even from these 
lonely wilds, owing to the domestic wild cats, which are , very 
numerous, and commit great havoc among them, and also the 
Sparrow-hawk (Hieraddea novm-zealandi^ and “Morepork,” 
novcB-zealandm) in whose crops I have often found 
their remains. 


Aet. XIII.— Notes on New Zealand Ornithology: Observations on 
Procellaria parkinsoni {Grey)^ Brown Petrel (Taiko). 

By A. Eeischek, F.L*S. 

[Read before the Auckland Imtitute^ 27th July, 1885.] 

These birds are found round the coast of New Zealand; I have 
seen them over a hundred miles from land, cruising about in a 
similar manner to, and in company with, the Albatross {Biomedea 
€wulaiis)y but they never go near enough to a vessel to be caught, 
nor do they pick up tbe food thrown overboard, as the Albatross 
does. This Petrel is gregarious, and I have seen them in large 
flocks together, resting on the water. Their power of flight is 
marvellous. In July, 1879, outside the Eaxpara, on the west 
coast of North New Zealand, I had an opportunity of observing 
these birds, having to lay by outside the bar for several days, 
being unable to enter, as it was blowing one of the severest gales 
experienced in these seas; they cruised about, dipping the points, 
of their wings at inteiwais in the,water, then suddenly swooping 
down through the foaming waves for their prey; rising with the 
next wave, and repeating their former action. From July to 
November these birds are always out at sea. In November they 
come ashore to their breeding places, on the top of high and 
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steep inotmtains, which they choose for the purpose of easier 
flight, as they have flifficulfey iu ascending from tlie level ground. 

They are expert climbers; I saw them, by the aid of their 
sharp claws, their bill, and wings, climbing up trees out of the 
perpendicular, from whence they flew away. In November, 1882, 
on the eastern slope, and near the centre of the Little Barrier 
or Hauturu Island, situated north of Auckland, at about 2,300 
feet above sea level, on a steep precipitous ridge, I noticed my 
dog repeatedly setting at burrows, which, on examination, I 
found contained Procdlaria farkinsoni ; they were cleaning out 
their old burrows; and, staying to observe, I noticed them 
digging with their bills, removing the earth by a backward 
motion of tbeir feet, till the burrow was cleansed. In most 
cases I found them working, in others the burrows were clean 
and the refuse outside ; some burrows in loose soil, others under 
the roots of trees and under stones, also in hollow trees. I have 
found them sometimes very far inland, always on the tops of 
mountains. 

In December, 1884, on the Waitakerei Eanges, 1,000 feet 
above sea-level, and twelve miles horn the ocean, I found the 
female sitting on an egg, nearly hatched. I measured several 
burrows of these birds, the entrance was from 8 to 12 inches 
in diameter, the depth from 14 -to 21- feet, and. the height 
about 1 foot. When they have finished cleaning out the bur¬ 
rows, which process male and female accomplish together, they 
remain quietly till the last rays of the sun have disappeared, 
then any one can hear them call, which is similar to the Black 
Swan {Uyymis atrata)^ and, on coming out, they stop a moment, 
pick up a few leaves or grass, and go back into the buiTows; 
this they repeat several times, and always on enteiing the 
chamber they make a peculiar noise together. After dark both 
come out, rise and circle round, calling until they attract others, 
and when a large flock is, assembled they fly away to their 
haunts on the ocean, returning befox’e daylight. At this Feason, 
before they lay ^ they are very fat. When caught, on their return 
from the ocean, if they cannot protect themselves by scratching 
and biimg, they expectorate a lot of oily matter on their as¬ 
sailant* The first time I caught one of these bh'ds it treated me 
in this manner.; -As soon as they have finished building their 
careless ncst^;which is a deepening in the chamber, with a few 
leaves in jt^ the female lays one white egg about tile size of that 
produced by a Brahma fawL When the female lays, the male 
separates.flom her, during th^ while she is natcMng, and 
remains in a separate burrow of his own not far away. The 
firet egg of the found 'On the 28th 

Hdvembm, 1882, at the After this date I found 

exarmped but never found more than one egg Or 
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I watched these bkds by moonlight, and have seen the male 
come out of his burrow and fly away; returning after a time, and 
circling round in the air, he swooped down to the burrow of the 
female, striking the ground with a force that could be heard 
some distance. He stopped outside a little, then entered, and I 
heard a whimpering noise. After this a bird came out and flew 
away, returning after a time to the same burrow, and in a few 
minutes once again emerged and flew away; but returned 
before daylight, and using the same precaution on entering as 
before. Then one bird came out and went to the second burrow. 
I examined the burrow where this process was going on, and on 
putting my hand in it was severely bitten, yrhich was repeated 
on my trying to lay hold of the bird, which drew back into the 
chamber. So I dug with a tomahawk till I reached where the 
bird was sitting, and tried to take the egg from under it, which I 
partially succeeded in doing, when I was again so severely bitten 
that I had to let it go. As soon as I did so, the bird with its 
bill rolled it back into the nest. I protected my hand, and then 
took the egg, which was quite flresh. My dog went to the bird, 
which attacked him furiously. On examination I found this was 
a .female. I then went to the other burrow, where I saw the 
bird go in. This bird defended itself in the same plucky manner. 
There was no egg in this chamber, and on examination I found 
this bird was a male. About the end of December I found a 
female in a burrow, with one small chick covered with grej down, 
which she defended furiously, I have also found very young 
birds in January, even as late as April. As soon as the young 
birds are a few days old, the pax’ents leave them in the burrow 
from before sunrise till after sunset, while they go to seek food. 
On tbeii* return, they circle round the burrow as before, stopping 
at the entrance to call, which the yoimg .birdvS immediately 
answer. After entering they, make a whimpering noise. The 
old birds leave and return several times in a night. Once or 
twice only have I found adult birds in the burrow during the 
day, when they had their young; the reason being that, not 
having left the burrow before daylight, they are afraid to leave 
till evening. If they find their burrows disturbed they will not 
go ill. 

The Natives are very careful, when taking the young Taikos, 
not to disturb the burrows. They make expeditions in May 
to the islands where these Petrels are breeding. In former 
times each tribe had their ground, which they visited every 
year, and defended obstinately against the intruder. . The birds 
were taken out with a flexible stick, pointed at one end and 
split, which was pushed into the burrow till the bird was felt, 
when they twisted the stick round in the down and pulled out 
the bird gently ; then bit the head, to kill it. They then took 
the bird’s bill, to cut the skin under the crop, and pulled out the 
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oil-bag, which was tljrown away, as the oil would spoil the flesh 
for food. They pluck each bird as they get them, and when a 
large number are obtained carry them to the camp, where they 
singe the down ofl over a fire; then they roast the bird until 
the fat is extracted, and, placing them in a vessel made of totara 
bark, they cover them with the fat to keep them air-tight. 
When preserved in this manner they keep a length of time. I 
saw the Natives very often preserving them during my researches 
in the King Country, beginning of 1882 ; and have eaten and 
found them excellent. If the Natives disturb any of the Petrels’ 
burrows, they always restore thein. These birds, which were 
very numerous on the Little Barrier Island , during the breeding 
season, I found on my last visit (April and May, 1885), had 
become very scarce, but I found the remains of many which pigs 
and dogs had destroyed. 

I procured specimens, as you see here; adult, young of 
different ages, and egg. 


Aet* XIV .—Observations on Gotdd's Petrel (Hutton), Procellaria 
gouldi (Ohi), their Habits and Habitats. 

By A. Beischek, P.L.S. 

[Read before the Auckland Institute, 27t/i July, 1885.J 

These Petrels are common on the coast of New Zealand. I saw 
tliem in, large flocks out at sea, where they remain from March 
till August; in the latter nronth they come ashore to their old 
breading places, which they me annually as long as they are 
liot molested. These birds breed in colonies: their burrows are 
sometimes very close to one another; on the Little Barrier Island 
(or Hauturu Island) I measured a piece of ground B6 feet in 
circumference, in the centre of which were six burrows. Iheir 
breeding resorts are always on the cliffs along the coast, and 
some are very difficult to approach, dug out by these Petrels even 
in hard sandy fonnatiou or clay. In August, male and female 
begin to clean put theii’ old burrows, or dig fresh ones if the 
former have been disturbed, in a similar manner to the Pro- 
eellfiria parfmisom. The bm’rows are from IJ ffiet to 4 feet 
apart; the entrance 6 to 10, inches in diameter, the passage 
in most cases and from 2 to 4 feet deep. The 

chamber is from H feet to 2 feet wideb and from 0 inches to 
1 loot high I in it is a deepeningj with a lew' leaves, and grass, 
which, fbrms the nest. In the; beginning pf Sepember; the 
-fejDaaie lays one white egg, the size of that of a common fowl; 
; Tha female hatches the egg, 

roams about the ocean in the daytime—sometimes I 
ashore, in a separate burro"^ from that of the femaloi 
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After sunset, thick clouds of these Petrels swarm round 
the cliffs, uttering the melancholy sound “o7n/ ohir from 
which the Natives named it “ OhV Each one circles round its 
burrow several times before it goes down to it; then they stop 
for a moment before entering. These birds go to and from their 
burrows several times a night. When the young is hatched, 
the female stops for a few days with her chick in the burrow; 
after that both parents leave every morning before sunrise, and 
fly to their haunts on the ocean. Eetmming after sunset, they 
circle round the burrows, then swoop down to the entrance and 
call: w^hen answered by the young bird, they enter. If both 
birds come to the burrow together, one stops outside till the 
other reappears. When feeding the young they make a 
whimpering noise. Male and female rear the young together, 
and defend them; but they are not so vicious as Parkinson’s 
Petrel. In February the young, are full-grown, and very fat; 
the Natives go to collect and preserve them, in the same 
manner as I have already described in a former paper. 

If any of these birds have to be preserved for scientific pur¬ 
poses, great care must be taken to catch the bird by the bill, and» 
hold it tight together until it is killed ; then dry sand or earth 
mtist be put in the biU, and the neck tied with a string or flax. 
If these precautions are not taken the birds disgorge an oily sub¬ 
stance at the intruder, and over their plumage, which renders 
them useless. The old birds do the same, if caught directly after 
their return from the ocean. This oily matter is mostly taken 
from the Octopus (cuttle-fish), of which I found the remains in 
their crops. When I was observing their breeding-place in 
1882, on the Little Barrier, one of these birds went circling 
round, but on noticing me would not come down, and kept on 
calling. I heard the young bird answering from a burrow; 
when I approached she was instantly quiet. Being a beautiful 
moonlight night, I went a short distance away to watch. Pre¬ 
sently the parents descended., stopped outside the entrance, and 
went away. The next night I went to my post eaily, so as to 
be there before the birds returned from the ocean. When they 
arrived they ch’cled round as usual, swooped down, and entered 
the burrow. In July and August, 1882, hundreds of these 
Petrels were washed ashore on the islands on the East Coast, 
either dead or exliausted, and were eaten by the wild pigs. I 
dissected several, but I could not ascertain any other cause of 
death than the severe storms which raged previously. I never 
found these Petrels inland, and they have decreased in numbers. 
1 even sSiW them rooted out by pig's and. dogs, on the cliffs, where 
bnly narrow ledges led to them; I procured specimens, as you 
see here: adult, and young. 
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Aet. XV.— Observations on Cook's Petrel {Grey)^ Procellaria 
cooki (Ti Ti), their Habits and Habitats. 

By A. Eeischek, F.L.S. 

[Head before the Auckland Institute^ 24 August^ 1885.] 

This pretty little Petrel is not so common as the previous 
species, according to Dr. Buller, F.E.S., etc.; there have been 
only a few specimens obtained, and very little is known of 
/their habits, but I have succeeded in observing them care¬ 
fully* The first time I met with this bird was in December, 
1880, on my second research at the Chickens or Morotiri 
Islands, on the western slope of the larger island, along with the 
Tuatara {Sphenodon punctatim), in one burrow. Professor von 
Haast, F.R.S., etc., read a- paper of mine before the Philoso¬ 
phical Society, Christchurch, on the latter (see ‘‘ Transactions, 
N.Z. Institute,” voL xiv). On the north-eastern portion, near the 
centre of the Little Barrier or Hauturu Island, in October, 1882, 
my dog set a bm’row; and on digging into it, I was surprised at 
finding a pair of these Petrels also on this island; they came 
ashore to clean out their burrows, which process is accom¬ 
plished vdth their bill and feet, as I have already described in a 
previous paper. I measured several of their burrows, and found 
the average width at the entrance from 4 inches to 6 inches in 
diameter, and from 4 to 8, and even 12, feet from the entrance 
to the chamher, of which I always found two in each burrow, 
and which were from 1 foot to 1^ feet; long, 1 foot deep, and 
from 6 inches to 1 foot high;; in each chamher is a hollow filled 
with leaves, moss, or fine grass. I found these burrows even in 
the stifiest clay, winding about roots and stones. I often worked 
half a day, and then had to give it up without success. Male 
and female mtitually assist at cleaning out or making hesh 
burrows. After sunset they begin to call hke tC tif' repeated 
rapidly, which is the signal to assemble for their departui'e to ‘ 
their ocean haimts, from which they do not return till before 
sunrise; this process goes on nightly till their burrows are 
cleaned out and the nest made. I built a hut in the centre 
of the Little Barrier, near one of these burrows, on purpose 
to make a closer observation of these rare birds. The Isfc 
Novenaber, when; they returned as usual, early in the morning, 

I noticed that; they made a peculiar noise in their burrows; 
in about; haif-an-hour one came out and stopped for a moment, 
then flew away; and did not return till after sunset, when he 
flew several tunes round! above the burrow, and then weiit ofl 
again, not returning; tiU ^ n^^^ night, , when he went into the 
; burrow and niade ^ .gurgling noise as before; after a 
and flew away^ which returned before 
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sunrise and \srent into the burrow. After some time one came 
out, and again flew away. I then examined the burrow, and 
found a bird sitting on an egg ; on dissecting the bird I found it 
was a female. I never found more than one egg, and always 
the female sitting on it; the male I have found not far ofl in a 
burrow by himself. When the young are hatched, male and 
^ female rear them together, and defend them pluokiJy; the young 
are full-grown in March, when the Natives collect them for food; 
the flesh of this species of petrel being the most esteemed by 
them. 

When on shore, the habits of these birds are nocturnal; 
theii' breeding places are in the mountains in the interior, they 
do not breed in colonies as the previous species. When 
swooping through the air, they make a noise with their wings 
like the hiss of a bullet speeding through the air. On dissecting 
the crops of these Petrels I noticed a peculiarity: the absence of 
oily matter or remains of flsli, which is common in most of the 
Frocellana family. I found animalculfie, minute seeds, and sea¬ 
weed. In my opinion this Petrel is not destructive to fisheries. 

The young of all the species of Procellaria could be made use 
of for food, if properly prepared. In former times the Natives 
had, to a great extent, to depend on these birds, and made long 
expeditions to collect them ; the manner of which I have already 
described in a former paper read before this Institute. I am 
sorry to say I have fomid them every year decreasing. When 
I went on my seasonal researches on my last trip, 1885, on the 
Little Barrier, 1 could not see a single ‘Specimen of this Petrel 
and of the other four species I found numerous on my first 
visit I found only a few, but plenty of remains such as wings, 
feathers, etc., destroyed by wild cats, Native dogs, and wild 
pigs. In former times the Natives protected their breeding 
places carefully; but now, as they have plenty of other food 
which is easier to be got, they axe left to destruction in all the 
inhabited places. I procui’ed a few specimens, as you see here: 
male, fem^e, and egg. 


Art. XVI. — Ohservatiom on Pufidnus gavius (Font,), Ecuin-bird, 
their Habits uQid Habitats, 

By A. Beisohek, F.L.S. 

[Mead before the Aueklaiid Imiitute, 21si September, 1885,] 

This Puffin frequents the coast of New Zealand, especially 
that of the South Island, where I have seen them plentiful, but 
m the North it is not so common. The plumage of the whole 
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tipper part, including wing and tail, is glossy brownish black, 
each feather lighter shafted, which is especially noticeable in the 
larger wing covers; side of the face and neck is greyish brown; 
throat and under-surface, white; eyes, black; feet, flesh colour, 
darker on the edge; webs, yellowish; upper part of the bill, 
blackish brown, lighter at the edges and tip. 

The measurement of adult bird, from tip of bill to the end of 
the tail, is 14 inches. Wing, from flexor to the tips, 8*6; tail, 
2*5; bill, from the gape, 1*75; tarsus, 1*6 ; middle toe, 2. 

In December, 1880,1 shot a pair of these Puffins, between 
Morotiri and Taranga Islands, and in the same month I found 
young birds on the larger Morotiri Island.- In October, 1882, 
on the north-eastern portion of Hauturu Island, I found a 
female of Ptiffimis gams sitting on an egg, and, at the same 
place, towards the end of November and early in December, I 
found young birds. 

Puffimis gavius come on shore in September, to clean out 
their burrows or make fresh ones, which they accomplish by 
digging with the bill and extruding the refuse with their 
feet; they work during the day, and after sunset they leave 
for their ocean haunts, returning before sunrise. These birds 
breed in single pairs. The entrance of the burrow is from 4*5 
inches in diameter; the distance to the chamber, from 1 foot 6 
inches to 3 feet. The chamber is 1 foot 6 inches long, and about 
1 foot 8 inches high; in this there is a deepening with a few 
leaves, on which, in October, the female lays a white egg, which 
is 2*85, inches in length, by 1*75. She hatches during the day, 
when the male is generally out at the ocean, from which he 
returns after sunset, when the female leaves for the haunts, re¬ 
turning before sunrise, continuing this process till the young birds 
are a few days old, when both parents absent themselves during 
the day, but return after sunset to feed their young with an oily 
substance or matter wbioh they disgorge into their bills. The 
young birds are covered with darkish grey down, and'are full- 
grown in March, when they leave the breeding resorts for the 
ocean. ThO Natives procure and use them for food. ' The adult 
bird makee a noise resembling the cackling of a fowl, especially 
before bad or wet weather, from wliich the natives name them 
and at Such times, when the Natives hear this bird, 
they never venture out at sea in their canoes or boats. 

: Their are cats, dogs, and pigs. I 

■ procured; a series of specimens, as you see here, for observation 
and;exammation;'‘ ^^ 
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Art. XVn. —Ohservatiom on Puffinns assimilis (Gould), 
Totorore, their Habits and Habitats, 

By A. Eeischek, F.L.S. 

{Read before the Auckland Institute, 21g^ September, 1885.] 

As far as I know, this species has not been previously re¬ 
corded from New Zealand, I therefore devoted extra attention 
to it, during my seasonal researches from 1880 until 1885, to 
find out if it is distinct from any of the local species. The first 
time I met with this Puffin was in December, 1880, on Morotiri 
Island, in a burrow, together with the Tuatara lizard (Sphenodon 
pimctatum); the lizard I found generally in the first chamber 
from the entrance, and the bird in the second. I have seen 
adult, young birds, and eggs, together with the Tuatara lizard, 
in a burrow. 

On my return to Auckland, in 1881, T. Oheeseman, F.L.S., 
and I, examined these birds carefully, and found they were 
dissimilar to any of the Puffins already described in New Zea- 
landj but agreed with the description and measurements of 
Pnffinus assimilu (Gould) as given by Gould in his book, “Birds 
of Australia.” He says, “the specimens I procured were caught 
on Norfolk Island, where ife is said to breed, consequently the 
seas washing the eastern shores of Australia might be considered 
its native habitats; it is evidently the representative of Puffinns 
ohscurns, of Europe. On my homeward voyage from Australia, 
I saw numerous examples, flying off to the north-eastern end of 
New Zealand, and this, I regret to say^ is aU the information I 
have to communicate respecting it.” 

As I had not sufficient knowledge and material then collected 
by my first observation, I determined to observe them carefully, 
and secure a series of specimens, which you see here, and which 
I have obtained in the past four years. 

Fuffinus aasMzZ/s (Gould).—This little bird comes ashore in 
October to clean out its brirrows, or make fresh ones, which 
process male and female accomplish together, with their bills 
and feet. The entrance is from 4 inches in diameter, and 
from 3 to 4 feet to the chamber, sometimes in a winding 
direction. In most cases I have found two chambers, similar 
in size to those already described, in which there is a deepen¬ 
ing, covered with a few leaves and grass, where the female 
lays, end of October or early in November, one white egg, 2*1 
inches long, 1*3 wide. Both parents assist in hatching and 
rearing the young. Their habits, during the breeding season, are 
similar to those of the Procellaridm family, previously fuBy 
described. The young birds are full-grown in February, when 
the Natives collect them for food, and they are delicious eating. 
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I saw these birds in considerable numbers dming the breeding 
season, on the outlying islands off the East Coast, especially on 
the Morotiri group. The plumage of Fuffinus asdynilis (Gould), 
Totorore, adult, is: crown of the head, upper part, wing, and 
tail, sooty black; side of the face, throat, and under-sui face, 
white; eyes, blueish black; tarsus, light fleshocolour, with a 
blueish tinge, yellowish ,at the webs. The measurement from 
tip of the bill to end of the tail is 11 inches; wings, from flexor, 
7*5; taU, 2*75; tarsus, 1*38; middle toe, 1*75. From the fore¬ 
going it is obvious that this species differs in plumage and size 
from Piiffimis gavkis, also the egg. Seeing Pufflnus gavim and 
P. assimilis in the distance on the ocean, they appear alike, but 
the flight of P. assmilis is more active. Another contrast be¬ 
tween the two species is that , while the down on the very 
young of P. assimUis is light gi-ey, the throat, breast, abdomen, 
white, the down of P, gavkis is altogether grey, of a darker 
colour. The measurement of skeleton of adults compared, show: 
Piiffimis assimilu (Gould), Totorore, from tip of bill to vent, 9*1; 
wing, the whole length, 6*85; leg, 6*5; head, 2*6. Pupyms 
gavkis, from tip of bill, to vent, 11*5; wing, 8*5 ; leg, to tip of 
toe, 7 ; head, 8*1. The Natives call P. assimUis Totorore^^' 
and P. gavkis, ^*Hakoakoa.'' Having amassed the facts which 
I have given you, I placed them before Professor Thomas, 
F.L.S., and T. Cheeseman, F.L.S., and, after a careful ex¬ 
amination of the specimens, they agreed with mie that: this is 
Puffinm assimUis (Gould), a hew species to New Zealand, which 
I have the honour to add to. the Ornithology of tins country, 
raising the number to 177; I have also to acknowledge my 
indebtedness to the Eight Rev. Dr. Cowie, Bishop of Auck¬ 
land, who kindly lent me the illustrated part, fol. 7, Gould’s 
“ Birds of .Australia,” where there is a life-size coloured illus¬ 
tration of P'ujiinus assimilu, as you see here, with a series of 
specimens for examination.. 


on the Babits of New Zealand Birds, 
their Usefulness or Destructiveness to the Cotmk'g, 

By A. Eeisohek, F.L.S. 

before the Auckland Institute, I9th Ocio/w, 1885.] 

, Hieeacidea NOViE-ZEALANDi^, LutJu —Quail Hawk {Kaiaia )^. 

; M species ai*e similar in plumage, but 

the latter is larger in sme. : They prey on wild ahd domestic 
and are very destruetiye. I have often seen them swoop 
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Hieeacidea peeox, FeaL —Sparrow Hawk {Earewarewa), 

This hawk is similar in plamage to the former, but differs in 
habit, and is smaller in size, the female being the larger. It 
inhabits the mountains, where the forest is low and dense, 
and I found both species on the West Coast, South Island. 
In November, 1882, when encamped in the centre of Hauturu 
Island, I often heard the cry of young hawks, which I followed 
on one occasion, but a precipice prevented me getting near. 
I then chmbed a tree, and soon saw at a short distance below 
me, in the crown of a bushy tree, a nest with three young 
birds; but, though I tried to descend at several places, I 
was unable to get any foothold, so, to my great disappointment, 
had to abandon the attempt to get any closer. The old birds 
flew about very excitedly, sometimes past my head, and I 
shot the female a few days afterwards in the act of darting 
at a kaka. This hawk is very bold, and commits much havoc. 
I saw them catch fowls within three yards from me; and a 
Mr. Silver and the Natives told me that they lost as many as 
100 fowls, ducks,, and young turkeys in one season. They also 
prey on rats, mice, and lizards. It is gratifying that these 
two species of hawks are not common. 

CiEOtrs QouLBi, Bowap.—Swamp Hawk (Eahu), 

This hawk is common everywhere, especially in the swamps 
and plains. It is very destructive, catching anything it can 
master, such as poultry, game, rats, etc., and I have been told 
that they even attack young lambs. They also feed on carrion 
and eggs, and have frequently robbed me of birds which I had 
shot and hid, but found on my return half devoured or removed. 

Athene albifacies, Laughing Owl {Whekau). 

Owls are more useful than destructive; but this species I 
never saw in the North, or outlying islands, and in the South 
it is extremely rare, and preys mostly on rats. 

At^ne Nov^-ZEAiiANni^, —^Morepork (Bwm)- 

This little owl is common eveijwhere. In the forests it 
prefers deep, dark gullies, hiding during the day in hollow trees, 
or between the thick foliage, and in caves; but in tha evening, 
when it comes out to seek its food, its melancholy cfeU, more- 
pork,'' or “rwra," is heard. We can forgive it for catching 
a bird now and then, on account of the great number of rats, 
mice, and insects it destroys. On returning to the house 
of Mr. Wilson, Northern Wairoa, one bright moonlight night 
in 1879, I saw a Morepork swoo|)ing down; then heard a 
squeak; when suddenly it flew upwards, and let something drop, 
repeating iMs action several times, ultimately remaining on the 
grot^d fqr a time, and then flying away. On examining the 
spot^ I found the skin, head, legs, and tail of a rat. In April,. 
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1880, I shot a very pretty and rare variety of this o’wl, near 
Castle Hill, Coromandel, which is now in the valuable collection 
of New Zealand birds of J. C. Firth, Esq., Auckland. On 
dissecting a series of these birds, I always found numerous 
remains of rats and insects in their crops. 

Steingops {EakapoY 

These birds are not destructive, as they feed on berries, 
moss, and Alpine vegetation. They have disappeared from the 
North Island and the northern portion of the South Island, and 
at present only inhabit a chain of mountains on the West Coast. 

PsiTTAcm^.—Parrots. 

The four species in New Zealand are only destructive when 
they are too numerous. During the fire in Oxford Forest, 
large flocks of Flatycercus nam-zealandicB, Eed-fronted Parrakeet 
(Kakariki), then Platy. aurieeps (Yellow-fronted Parrakeet), came 
to Christchurch, destroying the fruit of orchards. They were so 
numerous, I could shoot them from the Museum, where several 
pairs bred under the roof. On the northern portion of the 
North Island these bhds are getting very raie, except on the 
outlying islets. 

Platvcercus aiiPinus. —Alpine Parrakeet. 

This pretty little Parrakeet I never found near a habitation, 
only on the mountains near the Alps, in low thick scrub; it is a 
rare bird. Its food consists of berries and seed. 

Nestoe {Kaka), 

There are three species in New Zealand; two of them are 
more useful than destructive, as they destroy numerous insects 
and their larvse, which they dig out of the ground or rotten wood 
with their strong bills; they also feed on berries and various 
seeds.; but Nestor notabilis (Eea), which fed in former times on 
the same food as the previous one, has become now a bird of 
prey, and very destructive on sheep-stations. In the Province 
of Otago, the station-holders give a reward for the destruction of 
these birds. In 1878, a gentleman sent me a few Keas,just 
shot, to dhristchurch, remarking, in his letter, they had de¬ 
stroyed several of his sheep. When I examined their crops, I 
found that they contained wool and fat. A Kea, which I had in 
confinement, prieferred cai’nivorous to vegetable food. On several 
occasions I saw; Eeas sailing above sheep, and shot them on the 
carcase, from which I found they had extracted pieces of flesh. 
My opinion is that^ birds became carnivorous through 
being numerous sheep were introduced, and feeding on 
m^gots, winch soon appear on carcases pf sheep dying on the 
runs, And, have thus probably acquired such a Hliing for the 
fatt^^^^ it has emboldened them to attack live sheep, 

wfeoh they^p^^ and thus destroy. 
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This species is more active than the former two. The flight and 
cry of the Kea is similar to that of the European Stone Eagle 
{Aquila fulva), I saw them often at a great height, sailing 
about, and then swooping down to the ground, where their 
movements are very clumsy. These birds prefer the higher 
regions near the glaciers, but in the winter, during the severe 
snow storms, they come lower down. 

Ardea. —Heron {Matuku), 

There are seven species in New Zealand, five of which feed 
mostly on fish. But Ardea pceciloptila (Common Bittern) is 
very useful in destroying numerous vermin. Dissecting a series, 
I have found in their crops remains of rats ; even as many as 
five in one bird. 

OoYBROMus.—Wood-hen (Weka). 

There are four species in New Zealand, which are destructive 
to young domestic and wild birds, and their eggs ; but they are 
useful in destroying vermin, as I have seen them often digging 
in the ground and rotten wood for insects. They also destroy 
rats, of which I have found the remains in their crops. Near 
Lake Brunner, a prospector had a rat and Maori hen as pets, 
which would come every evening at tea-time to get their share, 
and each one came when called by its name. Sometimes these 
two quarrelled over food, and at last the Maori hen gave the rat 
such a peck on the head that he tumbled over dead. 

PoBPHYRio MELANOTUs, Tmim, —Swamp-hen (Pokako). 

These birds are destructive to agriculturists, when too nume¬ 
rous. As soon as the grain makes its appearance, they pull up 
the young shoots and:eat them; consequently the farmers in 
Canterbury gave a reward for their destruction. 

Sterna.— Sea Swallows {Tara). 

Five species in New Zealand, which are destructive to small 
fish ; but Sterna antarctica (Common Tern) I found as far as 
forty miles inland, following the plough, picking up the vermin, 
or sitting on the fences watching for them. The two species of 
Pudweps, found bn the fresh-water lakes, feed mostly on small 
fish and various insects; they are not destructive, or do little 
harm, if not too numerous, as the lakes will not become over¬ 
stocked where fish are introduced. 

Dysrorus sbrrator. —Gannet (Ta^apte). 

: These birds are very destructive to fish, which they devour 
in ^eat numbers. It is amusing to watch a colony fishing near 
.flieir breeding resorts, constantly swooping down and rising— 
they swoop with such force at their prey that the water splashes 
up several feet. I have often seen them catch so large a fish 
that they were unable to rise, and had to let it go^ 
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PhAlaceocobax. —Shag {Kamau), 

There are thirteen species in Ne*w Zealand, and all very 
destructive to fish, on which they prey, especially Phalacrocorax 
nov<B-hollandi(B (Black Shag), P. melanoUucus (PvillQdi Shag), 
P. hrevirodiis (White-throated Shag), P. varius (Pied Shag), and 
P.puvctatus (Spotted Shag), which I have often found in the 
inland bays, rivers, and lakes. They are expert divers, and very 
few fish escape them. On my visit at Mr. Buckland’s station at 
Kaipara, in 1885, on which there are some very pretty fresh¬ 
water lakes of considerable size, I inquired of Mr. Drew, the 
manager, if they contained any fish. He told me they had put 
carp in, but never could see any. On the banks of one of these 
lakes is a breeding-place of P. vaHus, Mr. Drew kindly rowed 
us across to it, and we shot a number of shags. Mr. W. Phillipps 
sent his dog after a wounded one, but biting him he let it go; 
the shag then dived, and took him by the front paw, and would 
have drowned him had we not come to his assistance. On 
skinning and dissecting, I found numbers of carp in these birds ; 
one measured ten inches. In lakes or rivers where salmon, 
trout, or carp are introduced some trees or branches should be 
put into quiet water, to form a shelter and protect the fish from 
the shags. . 

ETOyFTES,—Penguin. 

There are nine species in New Zealand, which all ptey bn^^ 
fish and Crustacea, but the injury they do is not mu(?h feltj as 
they avoid inhabited places, and are mostly to be found on the 
outlying islets and rocks. The sea-birds on the New Zealand 
, coast are more useful than destructive. The Natives in former 
times subsisted mostly on certain species, and made large expe¬ 
ditions to the islands where these birds breed, taking the young 
and eggs of the numerous species of Procelland<B (Petrel 
family----thirty-one in New Zealand); their feathers and down 
are also useful. 

Seagulls. 

: There are five species in New Zealand; most of them are 
useful in picking up the drift along the shore. It can be for- 
given the Lairm dominicanm if she spys now and then an egg of 
other birds and eats it. The usefulness of these birds should 
he known to a^culturists, as Lanis bullen, and L. scopulims 
(Mackerel-gull) follow tlie plough from morning till night, picking 

all vermin^ in the meadows with the same 

, object. 'When disseeting,, ! found as many as forty different 
kinde of grqbs, wormSi etc., in one crbp. This pretty little 
V should be I shall now turn to the 

; bhf3s which aie veiy usefid to the country besides those already 
mehtioued aboveas parSaUy epr they ought to be protected, 
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except for scientific purposes. Parents and school teachers 
should instruct their children and pupils not to molest these 
useful birds during the breeding season, or to destroy their 
nests for the mania of collecting their eggs or young. There 
are the museums, where local and foreign collections are repre¬ 
sented for instruction, free to public inspection ; and if the New 
Zealand birds are not protected, or insectivorous birds imported, 
the country will suffer and the beautiful forests will only resound 
with the humming of insects, instead of the melodious songs of 
the feathered inhabitants. Already several species have dis¬ 
appeared from the mainland, especi^ly on the northern portion 
of the North Island, or are extremely rare, such as Pogonornis 
dnctat Stich-bird (Tiora ); Anthomis melanura, Bell-bird {Kori- 
mako) ; Onhonyx alhicilla^ White-head {Popokatea) ; Petroica 
longipes. Wood-robin [Totowai) ; Petroica (Toitoi) ; Pied Tit 
{Meromero) ; Creadion caruncidatus^ Saddle-back {Tieke) ; 
Tumagra Kectori^ North Island Thrush (Piopio ); Stnngops 
(Kakapo ); Gotumix novx-zealandioe^ Quail ; Athene albifacies^ 
Laughing Owl {Whekau). 

HAnovoiT VA 0 ANS.—Kingfisher 

This bird is very useful in destroying insects. It is very 
interesting to watch this bird in the meeding season, when 
boring its holes in rotten trees, which is aoiromplished with 
the bill, sitting on an opposite tree and darting at the place 
where it is intent on boring a hole, splint by splint, till he gets 
tired, when his mate begins to work. I saw them sometimes 
striking at a tree with such force that they got stuck, and had to 
twist about to extricate the bill. Near the nest they are very 
spiteful; anything passing the tree they dart at, and, owing to 
this habit, 4iey sometimes kill young ducks or chickens if their 
nests are near a farm-house. I saw even dogs and oats with 
an eye destroyed by the Kingfisher’s dart. I found their nests 
often several miles inland, awa.y from any creeks or rivers, but 
during the winter they inhabit the seashore. 

MELmsitciDiE.—Honey-eaters. 

There are three species in New Zeyand. Every old settler 
will remember the clear notes of the Bell-bird {Anthomis meld- 
mtra)f or the mocking of iheTui (Prosthemadera novm-zealandm). 
These birds are very useful, as they destroy numbers of insects 
during the breeding season. 

Xenious. —Wren, two species. . 

These birds, which are becoming very rare, live entirely on 
insects ; also Acanthidttcty Eifieman which I savr 

from early morning until late at night, chmbing up and down 
feees w investigating every crevice for insects, 
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Obthontx.—^N ew Zealand Canary, two species (Popokatea). 

These birds live mostly on insectivorous food. 

Sphenosaoits. —Swamp-bird, two species {Kotata). 

When passing a swamp one will often hear a peculiar 
whistle, and very soon these inquisitive birds come so near, that 
it could be sometimes caught with the hand, were it not so cun¬ 
ning in secreting itself in the rushes. They live mostly on insects. 

G-erygone. —Warbler, three species {Mroriro). 

They are insectivorous birds, their thrilling notes and artistic 
nest are well known. 

Petroica. —New Zealand Eobin. 

The five species of Petroica (New Zealand Eobins) live 
entirely on insects; they are very tame birds. I had them 
several times sitting on the barrel of my gun when watching 
other birds, or picking up insects at my feet when digging, or 
chopping wood. The song is very melodious, especially that of 
Petroica longipes (North Island Wood Eobin). 

Anthus nov^-zealandi®, —Ground Lark {Pihoihoi)^ 

This bird lives mostly on insects, also the two species of 
Tumdgra (Thrush), which are getting very rare. 

EmpmxJBA.—Fantail (Piwakawaka). 

. Everyone admires the two species of these fly-catchers, and 
their graceful evolutions in catching their prey, in the apt 
of which, a snap of the bifl can be distinctly heard. On 
the West Coast Sounds, where the sandflies are in myriads, 
I saw in the little clearing near the hut as many as twenty of 
these fly-catchers in pursuit of sandflies, from early mom till late 
at night. 

GiiAUcopis.—Crow, two species (Kokctko). 

These birds feed mostly on berries and young leaves; their 
notes are very melodious, similar to those of a flute. In the pair¬ 
ing season, the movements of the male are most amusing, with 
spread wings and tail, and outstretched neck, performing most 
extraordinary evolutions similar to dancing. 

Oj^AnioN,-—Saddleback, two species (2\Vfc^!). 

They are very useful in destroying insects, picking them out 
of rotten wood and between the bark, similar to the Wood¬ 
pecker; they also suck honey out of the blossoms. 
Heteralocha.-—H uiaiv 
These are also m 
■'Cnoirim^.---Two species/^ 

They lay thbir eggs in tb© nests of the Robins or WarblerSi 
tb insects fr^ early mom till late at night to 
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appease the hunger of their foster offspring. These Cuckoos live 
entirely on insects. 

Carpophaga nov^-zealandi^. —Wood Pigeon (Kuku), 

This pretty bird is getting scarcer every year, and is esteemed 
for its delicious flesh; it feeds on berries and young leaves. 

Apteryx. —Ki'Vii. 

The four species, which are getting very rare, especially 
Apteryx australis and A, haastii, as they have no defence against 
their numerous enemies, except by running and hiding in 
burrows. Their food consists of various insects and berries. 
The Waders. 

All the Waders—such as CharadHadcE, Hmmatopi, Limicola^ 
Tringuy Gallinago, etc., which form a numerous family, there being 
twenty-two species in New Zealand—are esteemed for food when 
in season. Their food consists of Crustacea and Mollusca, 

EAiiLiD-aB.—Land-rails, five species. 

ANATiDiE.—Ducks, nine species. 

These are all useful for their flesh, down, and feathers. 
Their food consists of different plants, seeds, grass, growing in 
the water or on the edges; also of insects and vermin of all kinds 
which they can overpower. 

If the insectivorous birds are not protected, the result will 
be disastrous, as I have seen on several occasions during my 
travels. On a first visit to a cei-tain district everything 
looked nice and green, but on visiting six weeks later the same 
place, I was astonished to see only patches of sward here and 
there, and thousands of caterpillars, which destroyed the vegeta¬ 
tion. In another place, besides the destruction of vegetation, 
the paper and paint on the walls in the house, even blankets 
and clothes, were gnawed by crickets. The numerous dogs, 
and even cats, of itinerant travellers and Natives, let at 
large, (the poor brutes often being obliged to procure their 
own subsistence, and sometimes being abandoned,) become wild, 
and prey on bhds; but if stoats, ferrets, weasels, mongoose, 
and cats are turned out to destroy rabbits, it will be difficult 
to protect the birds, as these creatures destroy them, especially 
ground birds, such as kiwis, kakapos, wrens; and many other of 
these interesting birds peculiar to New Zealand must dis¬ 
appear, even from the solitudes. It should be remembered that 
some of these animals prefer their abode near a habitation, 
where they make much havoc amongst poultry, as they just kill 
as many as they can get hold Of, without eating them. In 
the Old Country, I remember as many as over twenty fowls 
in one night were destroyed, and the eggs taken away from the 
brood hens, which were killed first; and in Austria we destroy 
these animals at every opportunity. They are very cunning, 
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and will not take poison while they can get live prey. Babbits 
are much easier destroyed by shooting, netting, or bagging 
with ferrets, when the land becomes more closely settled. I 
feel sorry that in this colony there is not more interest taken in 
nature and its resources; I do not mean that people should 
follow it as a pursuit, but more as a recreation, in leisure time. 
Through the extermination of forests, birds are forced to dis¬ 
appear ; and it is a waste of timber, where the soil is too poor 
for agriculture and pasture, to burn and destroy the young 
trees for the purpose of getting a few large ones, or kauri gum, 
all of which might be secured without this wanton destruction, 
and thus save the bush and its useful inhabitants, of which we 
could learn a great deal by observation. 

Looking at the building of nests, how artistically some are 
made, as that of the Gerygone (Warblers), through which 
rain cannot penetrate! When building, the male of most 
birds carries the material, and the female builds the nest; 
and if not contented they pull it to pieces, and begin 
afresh. In hatching they assist each other, and as soon 
as the young are out of the eggs, the parents show 
great pleasure and anxiety. From sunrise to sunset they 
collect insects to feed their brood, and they destroy a vast 
number in a single day. Then, their language: each sound has 
a different meaning. When the young in the nest chirpi 
hearing the warning sound from their parents, they are ■ 
immefiately quiet; and when out of the nest, at the approach 
of danger, the old birds hide their young, which remain quiet 
and still till the parents decoy their enemies away. I noticed 
this'to be often the case with Anthornis (Bell-bird). When 
the young are able to feed, the parents show them how to 
procure food. Birds of prey take their young, and teach them 
various evolutions in the air, how to swoop on their prey, 
and make them very precautions against enemies. I saw old 
birds oflien punishing their young, if they did not listen to their 
eaU. Insectivorous birds show their young how to procure 
insects, by investigating every crevice, turning over refuse on 
the ground to procure grubs, or picking them out of rotten 
wood. As soon , as the young are old enough, they have to 
look out for themselves. They all have to work for their 
e^astehce, and are not selfish. I saw, often, over a hundred 
birds, of ibur or five different species, feeding together, and very 
seldom noticed one deprive another of ^i^^ In conelusipn, 

i should respectfully urge the necessity of effort to preserve the 
fisofol birds of New Ze^an which are of so much importance 
to the , colony if this paper is the means of inducmg 
fh to interest hhnself in that direction, I shall be *weU 
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Ast. XIX .—Notes on the Habits of some New Zealand Birds, 
By A. Eeisohek, P.L.S. ; communicated by Professor 
Pabker. 

\Bead before the Otago Institute^ llt^ August, 1885.] 
OcYDBOMUs Fusous, Dttbus .—Black Wood-ben (Weka), 

I observed this bird during my stay at the West Coast Sounds, 
in 1884. I saw them mostly at dusk, roaming about stony river 
beds, seeking food; the numerous dead trees, which are swept 
down along the banks by floods, affording them hiding places. 
I have also seen them on the seashore, picking up mussels, 
crabs, &c., and on the mountains, as high as 3,000 feet above 
sea-level, but scarce. During the day, they conceal themselves 
under roots and in hollow trees, their hiding places having 
generally two or three entrances, so that in case of disturbance 
they can easily escape. I was amused once at seeing my dog 
vigilantly at a burrow, while the wood-hen was quietly 
stealing away. On the dog pursuing her, she dodged him in 
the coolest manner for nearly a quarter of an hour, by going 
imder the trees, and always taking care to keep on the opposite 
side jBrom that on which he was; but on my coming to the 
dog’s assistance, she gave a shrill whistle, and ran quickly 
away. When undisturbed, these birds are very bold and tame. 

I always make it a rule not to shoot or molest birds near 
my camp, so as to observe them, and listen to their sweet 
songs. At Dusky Sound, a shining black wood-hen came every 
morning and evening to my camp in the gorge, utteiung a shrill 
whistle of one note, and, on my throwing her a piece of biscuit, 
she would pick it up, throwing it on the ground till it broke, 
and then eat it. She became so tame that she would walk 
round the dog, and come into the tent; and on a second visit to 
this camp, I found she still haunted the place. On the 25th 
April, at daylight, I was awakened by a noise, and, on looking 
up, saw one of these birds amusing itself with my slippers, 
but on my moving she retired. On the 2lBt August, early 
iu the morning, I shot a specimen, which never moved when 
picked up. I tied a string round its legs, and hung it xip, 
intending to skin it after breakfest; but on going to do so, 
to my astonishment the bird had disappeared. I sent the 
dog to find it, but he could not. On the 24th, I let the dog 
loose for a run. He went into the bush, and returned with a 
live wood-hen, which I found on skixming so riddled with shot, 
that I thought it wonderful it could have survived. On the 
27th, I went late in the evening along the left side of the Sound 
to observe nocturnal birds. About fifty yards firom shore^ I 
sa^ a bi|*d swimming, which I shot at, and my dog immediately 
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swam after, but on bis approach it dived rapidly, coming always 
nearer the land, the dog being so close that I could not fire 
again. The bird managed to get ashore, and ran swiftly into 
the bush, the dog following; but in a short time he returned 
with a black wood-hen, which, on skinning next morning, I 
saw had a number of shot in the neck and body. I was 
surprised at these birds being such expert swimmers and divers. 
Sometimes they followed me long distances to the camp, and 
carried everything they could manage, such as spoons, knives, 
candles, etc., away, if I forgot to seoine everything well. In 
September, during a severe thunder and snow storm, one of 
the black wood-hens actually came into the hut where I was 
working, to take shelter, and it stayed a considerable time. 

The breeding season, Mr. Docherty told me, is in January, 
when they lay from two to three eggs. I saw in April two 
females, with three young birds each, fully feathered. They 
were duller in plumage and smaller in size than the parents. 
Male and female do not differ in plumage, but there is a. slight 
difference in size, the latter being smaller. These birds vary 
much in plumage, but jet-black ones are rare. They come 
out from their hiding places in the evening, or on dull days, 
when one can hear theii* melancholy whistle, consisting of three 
notes, 0 , especially before bad weather. Their move¬ 
ments are very quiet. They scratch with their legs, and pick 
with their bill in rotten wood or earth for insects, in a similar 
manner to the domestic fowls. They also prey on rats, young 
birds and their eggs, then lizards, fish, Crustacea, and berries. 
These, with shells and small stones for digestion, I have found 
in their crops. I never saw these birds using their wings. 
When skinned they make delicious broth, also their meat is 
good to eat. I procured specimens. 

Guaucopis oiNEaBA, Orange-wattled Grow [Kokako). 

This species represents, in the South Island, the Glaiicopis 
mhom of the North; but the plumage is a Jittie lighter, a 
light slate color'; and one-half of the wattle orange, the other, 
dark blue. The wattles of the young birds are smaller and 
much lighter. This bird haunts open places with low scrub. 
When I was on the West Coast, South Island, in 1877,1 saw 
this bird oh Arthur’s Pass, about 8,000 feet above the sea^level, 
sitting on a stone a few feet in front of me. In January, 1878, 
on Mount Alexander, about 2,000 feet above the sea-level, I met 
it everywhere,: hopping veay swiftly amongst low scrub and 
stones. I also found it on the ranges on the left bank of the 
; Teremakau ^ Biver, but hot so frequently, as they have a 
l^efermce fOT certain localities. The shepherds have told me 
i^t these bfr^^ down to the lowlands daring severe 
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DuiiHg my research in 1884, at the West Coast, South 
Island, I did not find these birds so plentiful. I saw them here 
near the sea shore, also up on the high ranges, especially on 
the outskirts of the foi’ests, roaming about in pairs, and ? , 
or with their brood, generally three in number. They are very 
tame, but, when disturbed, are adepts in the art of hiding, either 
under a hmb in the fork of a tree, or between thick leaves. On 
one occasion, I observed a pair 'of these birds at Dusky Sound. 
One I shot; and, not noticing the other go away, I waited, and 
presently saw its head peeping out from behind the limb of a 
tree, then drawing it back; and, repeating this action several 
times, it eventually hopped out on the branch, looked about, 
and, noticing me, went away very quickly. The movements of 
this bird are exceedingly quick; but, from the construction of 
the wings, it is not able to fly far, and that only when in 
extremities. Male and female are inseparable; the male utters 
a very sweet whistle, consisting of six notes, as “ te, to, ta, iu, 
tu, tti ” ; the call of the female is composed of five, as “ te, a, 
iu, tu, tu.” At a distance it very much resembles the sound of 
the flute. At Milford Sound, in October, 1884, I shot a crow, 
and then concealed myself until its mate appeared, which it did 
in a very short time; and, to my astonishment, instead of flying 
away when it saw me, the poor thing went to its dead 
companion, hopping around and calling, evidently in a great 
state of agitation. I felt so much for this bird, that I was very 
sorry I had shot its mate, and let it go. The pairing, season 
begins in October, when the male makes extraordinary 
evolutions before the female, similar to the European Wood 
Grouse {Tetrao urogallus). He bows his head about, spreads his 
wings, and erects find spreads his tail, making at the same time 
a gurgling noise. They build their nests in thick scrub, not far 
from the ground, of twigs and moss. In the -beginning of 
December the female lays from two to three eggs. Mr. 
Docherty and Mr. Sutherland told me that they have found 
their eggs in December and January. The young birds are fuU^ 
grown in May, but they remain with their parents until the 
pairing season. The scarcity of these birds near habitations is 
due to their confidence, through which they often fall a prey to 
cats and men, which are their worst enemies. They are rather 
dry for eating. Their food consists of benies and youug leaves, 
which I have found in their crops. I procured specimens. 
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Art. XX .—Observations on Sphenodon punotatnm, Fringe-hack 
Lizard [Tuatara). 

By A. Eeisohek, F.L.S. 

{Bead before the Auckland Institute^ 21s« Septernbefi 1885.) 

On this remarkable lizard I have already written and forwarded 
a paper to Dr. Julius von Haast, F.R.S., etc., which he read 
before the Philosophical Institute, Christchurch. (See “ Trans. 
N.Z. Inst./* vol. xiv., 1881.) Since then I have had many 
farther opportunities of observing them on various islands off 
the coast of New Zealand, 

On the Morotiri Islands, I found them common, in burrows 
by themselves, but oftener with the Procellaridm. On my first 
visit to Taranga Island, in 1880, I searched the southern and 
western portions without seeing a single specimen; and I also 
searched Hauturu Island in the same year, with a similar 
result. On my second visit to Taranga Island, when searching 
the rest of that island, at the north-eastern portion, my dog 
set at a small burrow, and on examining it, I found a fine 
specimen of Tuatara. Afterwards, at the same place, I examined 
a number of burrows, so small that Procellaridm could not enter. 
Some had a small chamber, others none; but I never found 
more that one lizard in each. The entrance measured from 
S inches in diameter, the burrow from 2 feet to 4 feet long;'^ T^ 
ipMataroa must have excavated these burrows, as they were 
different in form from those in which the birds are found asso¬ 
ciated with them. These lizards vary in colour from those on 
the Morotiri Islands, being a more greenish grey, with light 
spots, as I have a similar specimen here for examination. I 
think Dr. W. BuUer, F.B.S., described it as Ginteri. I long 
since maintained that these lizards burrow, when others ex¬ 
pressed doubts about it; but during five years* observation, I 
found many proofs, which have fully confirmed my first descrip¬ 
tion ; even in confinement, in nay possession, they burrow; and 
Professor Thomas has a number for observation, which burrow 
even in stiff clay. 

A remarkable fact in connection with these lizards is, that 
bn aH the larger islands they live principally on insectivorous 
f6od,auChas beetles, grxihs,wetas, grasshoppers, flies, etc., which 
I found bn i^s^cting. They are thus very useful in destroying 
these vermin, and it is a pity that they are extinct on the main¬ 
land. A. Grainger, Esq., had a jftoam nearly a year in his 
garden, which made her abode under the aviary, coming out at 
nighty in search of food. I never found any remains of birds, 
on dissecting on the larger islands, living in the 

f buri^w and Iheir eggs, I think where 
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msectivorous food is plentiful, which they prefer even in confine¬ 
ment, they will not prey on birds. 

On my visit to Earewa Island, at the beginning of this 
year, with Professors Parker and, Thomas, I saw many young 
birds with their heads off. Professor Thomas got one of these 
Ikards with a bird in its mouth, and I followed one which had 
a bird of considerable size in its mouth; it tried to escape in a 
burrow, but got stuck at the entrance. They catch the bird by 
its head, and then chew until it is devoured. My opinion is that, 
as this island is so small,^ and these lizards so numerous, this 
is the reason they prey upon birds. They live there along with 
Puffinus hrevicauduSj on which, though it is a digression, you will 
allow me to make a few remarks. This species of Puffin is 
numerous on Earewa during the breeding season. In the day¬ 
time only single specimens, and their young, remain on the 
island, but in the evening we saw flocks of thousands of these birds 
circling round the camp. They seemed rather surprised to find 
a solitary habitation occupied. After sunset they settled on the 
ground, in some places so thickly that one could hardly walk 
ipthout treadiug on them; instead of going out of the way, they 
defended themselves by biting, they even came into our tent, 
and we were obliged to throw them out and shut it up; then 
they burrowed in underneath. When preparing tea, one gentle¬ 
man had to watch and keep them off the fire, and, when frying 
fish, they actually walked through the frying-pan. The variety 
of their vocal powers was most amusing, and when they joined 
in chorus it was deafening. One night I went into the bush 
with a light for the purpose of observation: a whole flock of 
these birds flew at me and knocked the light out of my hand; I 
did not allow my dog to touch them; they went on his back, 
walked over him, and sat alongside of him. These birds are 
very vicious when molested. Leaving Earewa and coming back 
to Hauturu Island, on my second and seasonal researches, I 
examined the whole island; on the eastern part I found a few 
Tuatarm^ but they are very rare. These lizards differ from the 
common Tuatam, in colour, form, scales, and touch of the skin. 

The colour of the common Tuatara (Sphenodon punctatum) is: 
top of head, upper part, and sides, from dark to greenish ^ey, 
spotted with greyish white; throat, slate grey; abdomen, greyish 
white ; the claws are tinged with yellowish green. The crest on 
the nape and back is very prominent, the spines are softer and 
flat in form, the scales and skin are coarse to the touch. The 
size is according to the age, from 3 inches to 2 feet long ; the 
head 2*5 inches in length, 1*25 in width; the front leg, 3*5 to the 
tipof toe; hind leg, 4*5. The brick-red variety, which I found on 
Hauturu Island: colour, top of the head, back, and sides, light 
brich-red with brown bars; an elongated brown band on each 
side of the neck ; and over the chest, throat, sides- of the face^ 
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light grey, with seven rows of light dots; abdomen, fawn colour; 
a yellowish green ring round the eyes. The crest on the nape and 
back is small, the spiues are small and round, the scales on the 
skin fine and soft to the touch. Measurement of adult: 1 foot 
5 inches, total length; length of head, 2-5; width, 1 inch ; 
front leg to the tip of toe, 3 inches ; hind leg the same. It may 
be that this variety does not deserve to. be ranked as a distinct 
species from the common Tuatara^ but at the same time I think 
it a very well-marked local form, which has probably arisen 
during long isolation on Hautoii Island. In many respects 
this variety seems most distinct fi‘om the common Tnatara, the 
crest both on the nape and the back are much finer, the separate 
spines are round, not gently flattened as on the common species. 
The form of the head is more of an oval shape, the scales, in¬ 
cluding those at the sides of the body, are smaller, and softer to 
the touch, the colour markings are decidedly different from the 
common Tuatara, The difference in colour might be due to the 
lighter character of the soil on which they live, as I have often 
found with animals and bhds. 

Here I have a series of specimens for observation, which 
Professor Thomas, P.L.8., T. Oheeseman, F.L.8., and I, have 
examined carefully. These gentlemen agree with me in the 
general tenor of these remarks. 


Aet. Notes on the Habits of the Pdecat, Ferret, Mongoose, 

Stoat, and Weasel. By A. Eeischek, F.L.S. 

[Bead before the Auckland Institute, ZQth November, 1885.] 
PuTOKius PUTORius,—Polecat. 

This animal is common in Europe, except North Eussia and 
Lapland, and is found in Siberia, Kamtschatka, and Tartary. 
It frequents mountains, forests, plains, and settlements; and 
makes a comfortable nest of grass, moss, leaves, &c., in hollow 
trees, or under the roots ; between rocks, thick scrub, or in 
burrows, which they excavate if unable to find any already 
available.: In severe winters they come near settlements, where 
they take up their abode in hay or straw stacks, stone walls, or 
some unmolested places about farm-houses, where they make 
great havoc amongst the poultry and eggs; and in Austria a 
reward is offered fo? their destimcti^ They destroy all the 
smaE animals and birds which they are able to overpower, and 
are even dangerous to childr^^ 

. ^ Where they are numerous, on one 

vqocasiph when I w ofit hunting, I disturbed a hiding-place of 
these animals amongst the rocks, from which four came out. 
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kni, instead of attempting to escape, they defended themselves 
in a most plucky and aggressive manner, by biting at my boots 
and stick, until I had destroyed the last. Their movements are 
active, and they are good climbers, swimmers, and divers. The 
female, after a period of two months, brings forth from three to 
six young, which are full-grown in about four months. 

PuTOEius puEO. —Ferret. 

These animals belong to the same class as the former, but 
are smaller in size and more delicate in organisation, and cannot 
stand cold chmates. They were reared in confinement in 
ancient times, and are mentioned by Pliny. They are now used 
for destroying rabbits and rats ; but they are almost as destruc¬ 
tive as their ally the polecat to small animals, birds and their 
eggs. They increase rapidly, having from four to eight young 
at a time. 

Herpestes ichneumon. —Mongoose (Pharoahan Eat). 

These animals are useful in destroying snakes and vermin, 
but are very destructive to domestic and wild birds and their 
eggs, besides killing animals much larger than themselves 
through their cunning and activity. They destroy more than 
they eat, in most cases merely sucking the blood and devouring 
the brain. The Arabs and Egyptians hunt and destroy them at 
every opportunity. They are common in Africa, Egypt, and 
Barbary, inhabiting the lowlands, and generally near rivers, 
where they conceal themselves in buiTOWS or thick undergrowth, 
from which they watch for their prey. There are several 
varieties and species belonging to this genus, whose habits are 
similar to the species akeady described. 

Mustela erminea.— Stoat, or Large Weasel. 

This animal when full grown is about 14 inches in length, 
with a very slender body and short legs. The colour in summer 
is a reddish brown; throat, under-part, and inside the legs, 
white. In winter it changes to white, except the black brush 
on the tail. I have shot, on several occasions, piebald and 
spotted ones. They are very active, day and night; are expert 
in climbing, swimming, and even diving. Pursuing their prey 
stealthily, they make a final spriug to secure it. I do not know 
any animal pluckier or more vicious than these: they attack 
and overpower animals three times their own size. If one 
cannot master its prey, on its making a hissing noise others 
come to its assistance to conquer the victim, biting at its throat 
till it succumbs. They even attack children, if they interfere 
with them. They are useful in destroying rats and mice, but do 
great harm amongst poultry, small animals, birds and their 
eggs. I know cases where they kfiled every fowl about the 
house, and pigeon XU the cots, in one night. 



112 Trwmactiom. — Zoology. 

These animals inhabit plains, mountains, and forests, hiding 
in burrows or under stones or in thick hedges; and I also found 
them in farm-houses, where they had a dry place of conceal¬ 
ment, and where they make a nest of grass and moss to sleep. 

In the month of June, in Austria, the female brings forth 
aftier five weeks firom four to eight young, which she protects 
with great bravery. The family stay together till the winter. 

Mustela. vuLaABis. —Common Weasel. 

This pretty little animal has the same habits and habitats as 
its ally the stoat, and is not behind it in bloodthirstiness. If 
the larger carnivorous animals were as courageous and vicious 
as these, they would soon reduce materially the limits of animal 
life. 


Aet. XXII .—The Protection of Native Birds. 

By Huoh Maktin. 

[Bead before the Nelson Philosophical Society ^ ^nd March, 1885.] 

Bmns peculiar to New Zealand that should be preserved in 
island reserves:— 

A.— Bieds inhabiting- the Mainlani). 

4. Athene alhifacm. —Whefcau, Laughing Owl, Sdhth 
Island, and Eaimanawa Eange in North Island. 

Fogonomis dncta. —Hdii, Matakiore, Stitchbird. North 
Island. 

10. Prosthemadera novm-zealandice. —-Tui. Both Islands; also, 
Auckland and Chatham Islands. 

Xi. Anthornis melamvra.—Koxmidko. Both Islands, and 
Auckland Islands. Bare in many parts. 

82. Tumagra crassimim.—Piopio, Southern Thrush. South 
Island, Now rare, and in many parts extinct. 

33. 7/A«cfon."--Piopio, Northern Thrush. Southern part of 
North Island. 

Qlaucopis wUeoni. —Kokako, Blue-wattled Crow. North 
Island, Very: irregular in distribution. 

88. —Kokako, Orange-wattled Crow. South 

Island. Very irregular in distribution. 

iO. Creadion earuncnlatus. — Tieke, Saddle-back. Both 
Islands. Plight feeble. 

/41. Bderahclia m —Huia. South part of North 

Island, in Euahine, Tararua^ and Eimutaka Eanges. 

42. Sifingops; hdbrdpUlm* — Kakapo. Both Islands and 
iChatham Islands. Incstpable of flight. Very rare. 

Nestor imridiomm^ Botih Islands* 
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49. Sestor notahilis. —Kea. South Island, in Alpine regions. 

52. CarpophtKja noveB-zealandicB. — Kereru, Kuku, Pigeou. 
Both Islands, and Chatham Islands. 

54. Apteryx mantelli .—Northern Kiwi. 

56. A. oivenL —Grey Kiwi. Both Islands. 

55. A, australis. —Southern Kiwi. 

57. A. haasti, —Eoaroa, Kiwi, Karuai. South Island, in 
Alpine regions. 

85. Ocydronnis earlL —Weka, Northern Wood-hen. 

86. 0. australis. —Weka, Southern Wood-hen. 

87. O. fuscus .—^Black Weka. West Coast of South Island. 

88. 0. brachypterus .—South Island. 

93. Ortygometra affink. —Koitareke, Water Crake. Both 
Islands. Extremely rare everywhere, 

95. Notornis mantellL — Takahe ,* Moho. Resolution and 
Secretary Islands; and at Barepateh, between Maruia and 
Upokororo Rivers, east of Lake Te Anau. 

98. Casarca variegata. —Putangitangi, Paradise Duck. Both 
Islands. 

100. Anas chlorotis, —Pateke, Brown Duck. Both Islands 
and Chatham Islands. A very indifferent flier. 

102. RhynchaspiB variegata, —Kuruwhengi, Shoveller. Both 
Islands and Chatham Islands. Nowhere common. 

103. Hymenolaimus malacorhynchns, — Whio, Blue Duck. 
Both Islands. 

104. Fuligula nova-zealandia. —Papango, Scaup, Black Teal, 
Both Islands. Flight very feeble. 

108. Podieeps rufipectus, — Totoldpio, Dabchick. Both 
Islands. 

B.—Birds pecuuae to the Off Islands. 

12. Aiitharnismelanocephala. —Korimako. Chatham Islands. 

SB, Oallinago auckla 7 idica. —Snipe. Auckland Islands. 

, 89. Oahahis f Balias) nwdestus ,—Mangere Islands, Chatham 
Islands. 

91. Ealkis dieffenhachii, —Moeriki. Chatham Islands. Ex¬ 
tremely rare, if not extinct. Perhaps identical with No. 89. 

92. Rallus h*achipiis ,—Auckland Islands. 

106. Mergus australis,—Mexgmsex. Auckland Islands. The 
only known Merganser in the Southeni Hemisphere. 

Cnemiornis calcitrans, —Tarepo. (Kaimanawa Range ?) 

A large bird is mentioned in the Transactions of the N* Z, 
Institute by, I believe, Mr. T, Cockbum Hood, as having been 
killed by a settler’s dogs; which bird, if I remember rightly, 
was supposed by the writer to be a Tarepo. 
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The birds that most need preservation may be included 
under the following heads :— 

1. Bare birds, and those that are decreasing rapidly: e.g,^ 
No. 4, Wbekau; 32-8, Thrushes; 42, Kakapo; 54-7, Kiwis; 
98, Water Crake ; 95, Takahe ; 102, Shoveller Duck. 

2. Birds of local habitat, and those of irregular distribution: 
e.g., Nos. 37-8, Kokako; 41, Huia; and those peculiar to the 
Auckland and Chatham Islands. 

8. Birds that are incapable of flight, or whose flight is 
feeble : e,g,y No. 40, Saddle-back; 85-8, Weka; 100, Brown 
Duck; 104, Scaup. 

As may be seen, these divisions run into one another, and 
include almost all the peculiar species enumerated here. 

I have included the Kea, as I think it would be possible to 
preserve it in certain islands, such as the Aucklands, where it 
would be harmless, and useful to man. The Kaka, Pigeon, 
Paradise Duck, Brown Duck, Shoveller, Blue Duck, and Scaup, 
being peculiar to New Zealand, and also valuable game birds, 
merit preservation, even though abundant. 

The thirty-six peculiar species of birds named in the above 
list are, of those enumerated in the “ Handbook of the Birds of 
New Zealand, 1882,” all that I believe it to be at once prao- 
^ tioable and desirable to preserve in island reserves. I should 
have omitted the birds peculiar to the Auckland Islands, as 
being, from the nature of their habitat, in no danger of extinc¬ 
tion, had I been certain that these islands are uninhabited, or 
likely to remain so. I omit the native Quail, as being probably^ 
extinct; but even if it still surm^es, the time and money that 
might be spent on it would be better employed in procuring 
specimens of the Takahe and other peculiarly New Zealand forms. 

On the necessity of mimediate and e&ctiial measures for 
the preservation of ail rare ground-birds, such as the Kiwis 
and Kakapo, I needly hardly remark; but two species, the 
Takahe and Tarepo {Cnemiornis), deserve particular 

notice. The Takahe measures 25 inches in length, the Tarepo, 
at least 5 feet in height; so that they are well worth preserving 
from any point of view. Generally speaking, experience proves 
that no one will refrain from killing any rare or strange bird, 
unless it can be made more to their interest to do so. As, with 
very few exceptions, rare birds, such as these, are always killed 
by the bird-huntei'S, miners, and others living in the back 
country, who alone have opportunities to obtain them, I w'ould 
submit the following (especially to prevent their destruction), as 
being the only .effectual means for obtaining live specimens of 
these and other rare ;, bfrds ;—a premium slipuld be offered, in 
addition to whatever bthe means may be employed, for all spe¬ 
cimens that can be procured of the rarer birds, especially of the 
wingless ones, payable, only on the reception of the birds alive and 



Martin. — Lhe Protection of So tire BiriLs, llo 

in good condition; the highest sum being offered for the largest 
species of birds. The same should also be offered for the discovery 
of new species, in order to save them from extinction. I 
suggest this in the belief that, if acted on without delay, it will 
ensure the preservation of various birds that otherwise will be 
lost; and particularly that, besides .being in the end the cheapest 
as well as the most effectual way to procure the rarer siDecies, 
(beiug made known to all throughout those parts where such 
birds do or may exist,) it is the only way to save the Takahe and 
other large birds, which would in every way be well worth 
all it might cost to preserve them. As there must be some 
delay in establishing reseiwes, it would perhaps be well for 
immediate measures to be taken to procure rare wingless 
birds, (lest when the reserves are ready it may be too late 
to procure them,) keeping them in confinement, under as natural 
conditions as possible. By the time the birds have been 
obtained the reserves should be ready for them. Very rare 
birds, such as the Takahe, should, however, be kept under 
special supervision (in islands), at least until they become 
abundant. 

In regard to the nature of bird reserves, there can be no 
doubt but that islands isolated by the sea are most suitable for 
that purpose, as will appear from a consideration of the follow¬ 
ing points: The objects to be gained being the preservation and 
increase of curious and useful birds, to obtain this result it is 
obvious that they should be as much as is possible protected 
against the ravages of beasts of prey. 

The beasts to which the destmetiou of the indigenous birds 
is chiefly due, are the rat, cat, dog, and pig, to 'which must now 
be added tlie ferret, stoat, weasel, and mongoose; and were 
it not for their ravages, it is not improbable that many birds 
now rare would be comparatively abundant, and that very few 
would be in imminent danger of extinction. As it is, any scheme 
for the preservation of native birds must provide against their 
intrusion into the bird reserves. 

Granting that it is possible to effectually fence out dogs and 
pigs, there yet remain other beasts that are even more 
destructive, and which it is practically impossible to keep out 
by any artificial barriers. The rat, it is tnte, is everywhere, 
but, as I have elsewhere observed, it would be kept under in 
island reserves by the owls and wekas, there being only the 
natural increase to contend against, the water being an effectual 
barrier against the ingress of more, save by the agency of man ; 
whereas on the mainland there can be no such protection. 
SiiBiiariy, the water would bar the ingresa of cats, weasels, and 
ichneumons, which could not be done otherwise, except at the 
expenditure of ve^ much time and money; ' Islands, on the 
other hand, have in their favour both economy and afflciency^ 
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such as cannot be attained otherwise, besides tlie saving of 
time, which is of great importance. In regard to Resolution 
and Secretary Islands, there are three possible faults in them, 
which would impair or nullify their value for reserves: 1st, 
their roughness and size may preclude the exercise of due 
supervision over them; 2nd, their shores may be too close to 
that of the mainland, so that they may not have a sufficient 
breadth of water to keep out noxious beasts; 8rd, pigs, dogs, or 
cats may have run wild in them. This seems the strongest 
objection that could be raised, and would be conclusive against 
the choice of them for reserves; but the two former might 
be overcome. Apart from this last objection, these islands are 
peculiarly suitable for birds, such as!'pigeons, kakas, ducks, 
and particularly kiwis, that require a wide range. I have 
omitted certain sea-fowl from the foregoing list, as they%6uld 
he better protected throughout New Zealand against all ex¬ 
cessive and wanton destruction, particularly in the breeding 
places. The birds referred to are the Penguins, Puffins 
(Shea7ncaters)t Gannet, and some species of Petrel. 

Protection for these birds is desirable, because, like the 
Fulmar, Guillemot, and other sea-bii*ds of the British Islands, 
they are of value for then flesh, skins, feathers, and eggs. The 
Penguins, some of which are peculiar to Campbell and Macquarie 
Islands, may be taken as the southern representatives of the 
Auks,' one species (167, Aptenodytes pmnantii), being comparable 
in size to the Great Auk (Alca hnpemiu), which was formerly ex¬ 
tremely abundant in the North Atlantic, but is now believed to be 
extinct, having been extirpated for the sake of its flesh and eggs. 

I have not disregarded the possible change involved in the 
removal of birds from the mainland to islands, having indicated in 
a previous paper several points bearing on this question. These, 
however, may all be said to be reducible to one, that of tbe 
vegetation; and if this is in character and luxuriance like that 
of the parts from whence the bii'ds are taken, there would pro¬ 
bably be no further, di^culty. 

The presence or absence of various birds, named in this list, 
would be a good test of their fitness for this purpose. I may men¬ 
tion some reasons for preserving indigencus birds, to show that 
this is not a question of sentiment only. They are as follows 

First, the preservation of the birds under conditions that will 
enable their habits to be studied, as could not otherwise be done. 

Second, the increase of rare Wds, so as to enable museums, 
etc*, that could not otherwise obtain them, to be supplied with 
specimens. This use of reserves would have to be guarded with 
extreme caie to prevent any abuse of it, lest any bhds should be 
unduly reduced in numbers or exterminated thereby. 

Third, the preservation of birds that are useful, as game, or 
iapable of domestioat^^^^ particTilarly such as the Takahe, which 
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are extremely rare, and must without it become extinct. Many 
native birds, though but little regarded here, would be valued in 
other countries, having much more to recommend them than 
sundry English ones that have been introduced. It will, of 
course, be necessary to take precautions against trespassing and 
poaching, the worst poachers being the professional bird-collec¬ 
tors, (who are doing their best at present tp exterminate the 
Kiwi,) sealers, and whalers. All birds being strictly preserved, 
except where over-abundant or otherwise detrimental to the 
increase of those which it is especially desired to preserve, the 
reserves would serve as refuges to many sea and shore birds, as 
well as to Herons and other birds of wide range. 

Although, strictly speaking, beyond the scope of this paper, 
it will not, I hope, be deemed altogether out of place to say a 
few words on behalf of the Tuatara. This curious and unique 
lizard is quite extinct on the mainland, only surviving in certain 
islands, and being a rare and singular lizard it is well worth 
preserving. 

Although reiterating previous remarks, I would again call 
attention to the necessity of immediate action, on account of 
the opening up of the back country, the rapid increase of popu¬ 
lation, and last, but by no means least, the introduction of the 
weazel and other vermin, which must on the mainland certainly 
lead to the destruction of all ground-birds, and probably water- 
fowl also, as these nest in places easily accessible to them. 

The supplementary list includes certain birds which, for 
reasons before stated, are well worth preserving in reserves; but 
not being peculiar to New Zealand, are, therefore, of less im¬ 
portance ;— 

Supplementary List. ^ 

Birds not peculiaj^ to New Zealand, 

90. Ealhis philippensis, —Mohopereru, Striped Rail. Both 
Idands; Australia, Polynesia, Celebes, and Philippines, 

94. Onygometra tabuensis, —Putoto, Swamp Crake. Both 
Islands ; Australia, Tasmania, Polynesia. Sparingly dispersed 
throughout New Zealand. 

96. Porphyrio melamtus. —-Pukeko. Both Islandsj Chatham 
Islands, Australia, Tasmania, New Caledonia. ^ 

99. Querqitedida gihherifrom, —Tete, Little Both 

Islands; Australia, New Caledonia, Indian Archipelago, 

101. Anas sitperciHosa, —Parera, Grey Duck. Bo&Islands; 
Chatham Islands ; Austmlia, Tasmania, and Polynesia»rr 
105. Myroea Earakahia, White-wihged: 

eyed?) Duck. Both Islands ; Australia. * " ' ■ 

107, Podiceps cmtutas.—-Crested Grebe. South Island; Aus¬ 
tralia, S. Africa, Asia, North America, Europe. 
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Abt. XXin.-— on the Bones of a Species of Sphenodon, 
(S. diversum, CoLfj apparently distinct fronn the Species 
aheady known. By William Golenso, F.L.S., etc, 

[Read before the Hawkers Bay Philosophical Institute, lith December, 1885.] 

Towaebs the end of November, 1885,1 received a small parcel 
of little bones from Mr. Mills, of the wood and coal dep6t in 
this town. It was brought to me by one of his workmen, who 
said, they were that morning found in the quarry, while 
digging, at about forty-five feet below the surface.” I was 
not very weU at the time, but on looking at them, I soon saw 
they had belonged to some small reptile. They were in most 
excellent preservation, even to their minutest parts and finest 
processes, and were not fossilized; but, most unfortunately, 
they were very few of the whole skeleton. On making further 
inquiry during the afternoon, I found that “ the quarry ” 

( which I had supposed to be distant, on the west side of Seinde 
Island and near the harbour, where the larger quarries are,) 
was very near me, in Town Section No. 101, and opened on 
to Tennyson-street South. On hearing this, I called my man, 
(whom I could trust on such an errand,) and, showing him the 
little lot of bones, sent him to the quarry to see if he could find 
any more. On his return, he brought me three additional bones, 
two of them beinsr the pelvis bones of the skeleton. 

In more closely examining them on the following day, I was 
pretty sure they were bones of a small lizard, and probably 
a species of Sphenodon, but whether of the more common 
species, S, puncfaUmi, ot of some other species, I could not 
determine. 

I had Dr. Newman’s interesting account of his anatomy of 
a species of Sphenodon f' (S, guntheri, Duller,) but that treated 
chiefly on its muscles; and I had no works describing clearly 
the osteology of the Sphenodon, neither were there any in the 
library of the Hawke’s Bay Philosophical Institute/save a partial 
drawing of its entire skull, in a plate in the Zoology of the 
and Terror Yoyage,” but without letterpress or de- 
soription.^ 

Finding, however, that Di. Gunther’s full and able descrip¬ 
tion of the anatomy oi S^yhcnodon punctatum was in the library 
of the .Colonial Museum, where also was a preserved skeleton 
of the animal (mentioned by Dr. Newman in his paper referred 
to), I wrote to the Director of the Colonial Museum^ Dr. Hector, 
fpr the loan of both skeleton and book, and very recently I have 
j^eeived both, for whm^^ kindness I wish to thank, him, 

N.Z. Inst.,” vol. x,, p, 222. 
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Being thus aided for my task, I was enabled to go to work, 
and to examine and study the few bones I had obtained; and in 
this short paper I give you the result. . 

As I said at the beginning, the bones, unfortunately, were 
few. The total number of whole bones and pieces was but 
forty-three, several being small chippy portions of the skull 
that had separated at their sutures; fortunately the jaws with 
their teeth were among them, and nearly entire. Then, as 
regards their bulk, a wine-glass would have contained them 
all. Their complete list, as far as I have been able to make 
them out (through shortness of time), will run as follow:— 

1, Of the Head: 6 bones, containing the teeth, viz.:—2 
maivillary^ 2 mandibles, and 2 maxillary-palatal; also 1 spUnial, 
and 1 aHicidar (belonging to one of the mandibles), 1 os quad- 
ratum, and 1, the basal portiou of the skull, with eococcipital and 
other bones attached; with a few small, thin, chip-like bones 
and fragments. 

,2. Of the Fore-limb: 1 humenis, 1 ulna (whole), and 1 radius 
{part only). 

S. Of the VeHebrce: 9 joints. 

4. Of the Body: 8 ribs (some broken), and the pair of pelvU 
bones. 

There was also among them what appears to be the tarsus 
of some small bird, but broken. 

I will now give a more particular description of those bones, 
showing where I have observed them to differ from those of 
iS. punctatmi, as given by Dr. Gunther. 

Befyre, however, that I describe its teeth, I should observe 
that this animal, like 5. piinctatam and a few others, is a true 
Acrodont; that is, it has no proper teeth set into proper 
(alveolar) sockets like those of other animals; but its teeth are 
composed of little bony points, arising from the bone of the jaw 
itself,'^ and are of various shapes and sizes, so that it is difficult 
sometimes to decide whether a tooth or a projection should be 
considered as one or as three, from the number of its sharp, 

*To this, I may be permitted to add in a note, that I was the first to 
point out this curious novelty; and this I did first to Dr. Diefienbach (in 
1841), from my living specimen, which I had and kept alive for several 
months. Dr. Dieffenbach then resided at Paihia, Bay of Islands, very near 
me, and visited me frequently ; Dr. Dieffenbach, also, having at that time 
received from me the very specimen which Dr. Giinther has stated iii his 
admirable Memoir as being the one taken to England, and; deposited by 
Dr.;Dieffenbach in the British Museum. {This is extracted by Dr. Onnth^ 
from Dr. Dieffenbach’s early work on New Zealand, vol. ii., p. 205, in which 
work, however, my quondam friend omitted to mention how and when he 
received it, as well as several other similar matters relating to specimens of 
New Zealand natural history, the Maori language, customs, etc., etc. Dr. 
Dieffenbach never visited the East Coast of the North island.) 



120 


Trmsactiom.’^Zoology t 


tooth-like points/*^ The teeth are mostly broadly conical, 
especially the maxillary, with their tips truncated or flattened, 
as if worn; and all with an apparent longitudinal flaw, or crack, 
extending down the centre of the tooth. At the same time, it 
seems to me that the structure of the substance of the teeth, 
from their semi-pellucid appearance, is different from that of 
the common bone of the jaws. 

I. Of the Teeth :— 

1. The maxillary^ or upper jaws : One contains 16, and one 

17 teeth, of which the- central ones are the largest; in this 
respect differing largely from (Gunther’s). 

2, The mandible, dentary, or lower jaws : One contains 16 
teeth, and a canine one at the anterior end of the jaw, with 
no space between them; and one contains 13 teeth with the 
canine one, and a space between them. These dentary teeth 
are alternately large and small. 

8. The palatine teeth also vary in number. In the one, there 
are 8, and in the other 10, teeth, the anterior tooth being 
the largest. This one agrees with S, punctatum (Gunther’s). 

4. The intermaodllary teeth (if there ever were any) are 
missing. 

Here, I may observe, that Dr. Gunther says of the teeth 
of Sphenodon punctatum :—“ There are originally about 18 in 
each maxillary, and 11 in each palatine. However, those of the 
anterior half of the maxillary appear to be soon ground down 
to the alveolar edge. , . . The first palatine tooth is much 

stronger than, and separated by a short interspace from, the 
succeeding. . . . The alveolar edge of the mandible is 

polished, bearing about 16 teeth as long as the number is 
complete; but (as in the maxillary) the teeth are gradually lost 
jfrorn the front backwards.” Dr. Gunther has also given several 
drawings of the teeth and jaws of Sphenodon piinotatum, of 
both old and yonng specimens, but none of them agree with 
these of this specimen. 

U. Of the Dental Bones :— 

1. The upper jaw contains 10 foramina maasima supcriora : 
of these, Dr. Gunther merely says that ** they are present as 
in other lizards.” 

2. The lotver jaw contains 6 to 7 foramina mmtalia : in S, 

*As an apt illustratiou of tMs, I may here quote what Dr, Newman 
incidentally mentions in his paper above referred to:—Drs. Gunther and 
Enox disagree in tbe number of teeth assigned to each maxilla and palate, 
but this arises from the fact that Dr. Knox considers several of them 
complex teeth, while Dr. Giinther counts each cone, as a distinct tooth, 
Glinther says there are about eighteen teeth in each maxilla, which Knox 
oduhts as six, I counted sixteen in minev and thirteen on each palate,”-^ 
232.}; 



OoLEjjSO .—On a new Sphenodon, 


121 


punctatim these latter “vary in number from 2 to 4, and 
are small.” The additional large foramen between the dentary 
and articular bones, mentioned by Dr. Gunther as being large in 
Sphenodon pimctatum, is also found here in this specimen, and is 
very large. This lower jaw has lost its coronoid, which 
separated at the suture; the very small and splintery splenial, 
and articular, were also separated at their sutures, but these two 
were with the bones. 

3. HhB pcdatine, with its additional row of bony teeth, is a 
highly curious bone ; when this is fixed in its natural situation 
in the roof of the mouth, forming an extra line of teeth parallel 
with those of the upper jaw, the teeth of the lower jaw are so 
situated as to fall in, or Close up, between those two lines. 

m. OJ the Eemaining Bones of the Skull :— 

1. The inner basal portion, with the exoccipital bones, is 
complete; these are, however, much smaller than those of 
Sphenodon punctatum, yet the occipital hole {foramen magnum) is 
considerably larger. There is a most peculiar isolated internal 
bone, arising centrally from above the anterior hgpapophysis of 
hasis-phenoid, and also the-ptejygoidi it is not thicker than a 
bristle, and about 4 lines long; it is semi-cylindrical, and 
curved upwards, and wonderfully preserved ! There is no such 
a bone shown in Dr. Gunther’s careful and able dissections of 
the skull of Sphenodon pumtatum ; * but it exists, though smaller 
and stouter and scarcely seen, in the Wellington specimen 
(which is badly preserved). 

2. The os qmdratum (1 only) is much broader at the end than 
that of Sphenodon pimctatum, as shown in Dr. Gunther’s plate; 
besides, the suture joining it to the pterygoid is of a different 
shape ; it is also different from that of the Wellington specimen. 

3. There are also a few other very small, thin bones, mere 
chips, separated at their sutures, and not yet ascertained. 

IV. Of the Foredimh :— 

Of this, there are 1 humerm, 1 ulna, and 1 radius ; the two 
former are whole, the latter broken. The hutnerus is very stout, 
and is a beautiful piece of mechanism. Dr. Giinther gives no 
drawing of these bones (though he does of the adjoining scapula 
and coracoid), and says very little about them, save that “ they are 
similar in form to those of other known genera of this family.” 
These three bones resemble those of the Wellington skeleton as 
far as those can be seen. 

V. Of the Vertebrm :— 

1. There are only 9 joints; 4 cervical, of which one joint 

^ * This bone, however, may have been referred to by Dr. Gunther, in 
writing on the palate and its muscles, where he casually mentions “ the 
long styliform process of the pterygoid and ectopterygoid.” {I, c. p. 600.) 
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is the 2nd cervical; 3 dorsal; and 2 caudal, upper anterior. 
These are all much smaller, etc., than those (few) shown by Dr. 
Giinther, especially the 2nd cervical. 

VI. Of the Beinainwg Bones of the Body :— 

1. There are 8 of the smaller ribs and portions of ribs, none 
being quite perfect. These are very'much smaller than those 
shown of Sphmodon jnuictatum, 

2. The pair complete of pehis bones, which differ con¬ 
siderably fi om those of Sphenodon punctatuni (as represented in 
the dra^ng), in wanting the “ remarkably developed uncinate 
process of os pubis, in the middle of their anterior margin, and 
the still more prominent tuberositas ischii ” of the posterior 
angle. Those processes, however, exist in this pair of pelvis 
bones, but they are smaller, and of a different shape; while 
those same bones in the Wellington specimen are very much 
larger and stouter every way. 

I regret not having had more of the bones of this little 
animal, especially those of the upper and fore parts of the head, 
with the intermaxillary teeth; more of the fore-limb, also those 
of the hind-limb, and more joints of’the vertebral column. Of 
these latter alone—which joints in Sphenodon punctatum amount 
to 63, ail varying exceedingly with their position in the 
skeleton—there are in this small lot only nine joints, or one- 
seventh of the complete number! 

The whole of the bones of this newly-found specimen are 
remarkably thin, almost papery (except those three of the fore- 
limb), and yet generally perfect, and not worn down by fi-iction 
or wasting. Their thinness, combined with the more sound 
and larger teeth, serve to show that this animal must have been 
young, or, at all events, not a. very old one ; and yet the teeth 
are very far &om approaching to those of a young one, as shown 
by Dr. Gunther. Again, there is no comparison as to general 
appearance between these bones and those of the Wellington 
specimen, which are both larger and stouter, and apparently of 
a different substance. These bones must have belonged to a 
much smaller animal than either Spjhenodon punctatum of Dr. 
Giinther, or that of the Wellington skeleton. At the same 
time, it must hot be overlooked that the dentarij bone (or lower 
jaw) of this specimen is quite as large as that of Sphenodon 
punctatum of Dr, Giinther, and a little longer than that of the 
Wellington one; 

, ; These bones are not fossilized, neither are they rotten, although 
so very thin. The. old Maoris always said that the tuatara 
(Sphenodon formerly; inhabited the headlands of the New 
Zealand coast (as well as the islets lying off it), which the fiud- 
ing of this specimen ;proyes. The place where it was found is 
on the east side of the outer hill forming Scinde Island (Napier)^ 
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which originally formed a steep slope to the raised beach below. 
The remains were discovered at a depth of about 45 feet from 
the surface of the slope, and about 40 feet in from the base, in 
apparently undisturbed sandy loam. My own opinion is—from 
having, thiiiy to forty years ago, seen remarkably large and 
deep new rents and fissures in the sloping sides of our Hawke’s 
Bay hills, caused by earthquakes, many of them afterwards 
closing up,—that anciently this little animal, at some such a 
season, fell into one of those deep rents, and so perished. 

Li conclusion, I may observe that Dr. Newman also says:— 
“Three species of Sphenodon, unlike in form and colour, have 
been discovered: 1. Sphenodon pimetatum, lolskck and spotted; 
2. S, (unnamed), green and yellow; B, S* gtmtheri, lighter. 
The dark form is found in the North, the intermediate at East 
Cape Islet, and the lighter form in the South. S, punctatum 
ms the form so elaborately described by Dr, Gunther. The 
other species have not been anatomically examined.”"'' 

Dr. Gunther also mentions the possibility of there being two 
species, although, from the smallness of the material before 
him at that time (1867,) he does not support it. 

Such, however, being the case, an4 these (few) bones not 
wholly agreeing with those of Sphenodon punciatum., I have 
named this species Sphenodon diversum^ but only provisionally, 
as on further examination of both this and of better specimens, 
and a closer comparison of them with the bones of those two 
other specimens mentioned by Dr. Newman, may yet show that 
these belong to one of those two species. 

P.S.—The ordinary meeting of the Hawke’s Bay Philo-' 
sophical Institute, to be held this evening, being the last for 
this season and year, I have been very desirous of bringing this 
paper before you, and have only been able to finish it this day. 


Aet. XXIV,— A List of the Native Birds' of the Petane District^ 
Hawke's Bay, ivith Notes and Observations, 

Bv A. ELajuiinTON, of Petane. 

[Read before the Hawkers Bay Philosophical 1885.] 

The district over which the birds occur, enumerated in the. fol¬ 
lowing paper, may be defined as the country lying between the 
two rivers, the Tutaekuri and the Mohaka, Included between 
these natural houudaries will be found a great diversity of 
feeding, ground for the various kinds of birds, the tidal fiats and 
estuaries of the Inner Hai'bour of Napier, the river-beds of the 


Z. c., pp, 222, 223. 
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Esk aud its tributaries, the fem-covered hills near the Mohaka, 
and the bush at Pohue, with the smaller patches of bush still 
remaining in many places at the heads of valleys; all these 
combine to furnish a very fair proportion of genera and species. 
The beautiful bay itself is visited in stormy weather by a 
number of oceanic species, many of which still remain unre¬ 
corded. Much remains to be done in ascertaining the local 
distribution of our New Zealand birds, aud, as a contribution to. 
this end, it is hoped that this list may be of service. 

1. Hiehacibea nov-e-zealanbl^;, Lath, —Quail Hawk. 

This beautiful little hawk is not at all common in the dis- 
trict. I have only seen it four times in six years. It is curious 
to find this bird so scarce, as it is rarely destroyed by man, and 
can scarcely have any natural enemies. 

8. Cmcus GouLBi, Bonap, —Harrier. 

Now this species has been persecuted and destroyed in con¬ 
siderable numbers for many years past, by gun and trap, in the 
interests of imported game birds; and yet it is almost ubiquitous, 
and may be seen from sun-rise to sun-set sweeping in wide 
circles over the hills. The reward offered by the Acclimatization 
Society for their destruction caused the death of a very large 
number, their carrion-loving propensities bringing them to an 
ignominious fate in the rat-trap. The damage done to the game 
birds by hawks is, I am inclined to think, very small compared 
:with the ravages of the cats which infest the country, and, to a 
lesser extent, by the weka ^Ocydrormis). That the hawk vaiies 
its diet by occasionally devouring eels I can affirm, having, as I 
found by reference to my notes, twice siu*prised hawks feeding on 
them in the bed of a shallow creek. 

5. Athene nov^-zeai^anble, GniL —Morepork. 

8. Hajlcyon VAGANS, Lm.-—Kingfisher. 

Builds, or rather makes its, nesting-place, in sandy cliffs at 
the edge of the Petane river-bed. Last season there were five 
nests made in the face of a bank, the holes reminding one of the 
sand martins in England. The holes were about five feet from 
the base of the cliff, and penetrated to a depth of thjee feet, and 
contained bn an average five eggs each, I am informed by a 
person who took some of the eggs, that there was a considerable 
range of variation in both size and shape. 

^ During the breeding season we do not sec much of these 
birds, but when the young brood are fledged—and especially it 
the weather be; wet and the ground soft—they become one of the 
most obtrusive of our feathered friends. On several occasions I 
have seen kingfishers in the act of killing and eating mice, and 
instances have been reported of their killing small partly-fledged 
■..hirtts,:" ^ . 
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10. Prosthemadeea nov.e-zealandl^, GmL —Tui. 

Frequent in the bush. Occasionally visiting the cultivated 
lands and the neighbourhood of the houses, when the blue gums 
are in flower. 

18. ZosTEBOPS LATERALIS, Lath. —Whito-eye, Blight Bird. 

One of our best friends, and abundant in all parts of the 

district. The history of the invasion of New Zealand by this 
bird is one of the most interesting chapters in our zoological 
record. 

19. Sphenceagus punctatus, Q. S G. —Fern Bird. 

The peculiar chirp of this lively little bird is yet to be heard 
among the tall fern, though it is not so plentiful as in days 
gone by. It is probably dimhiishing in numbers before the 
march of civilization. 

22. Gerygone flaviventris, Gray. —Warbler. 

In every garden and .grove of trees. 

26. Petroica toitoi, Less. —Pied Tit. 

28. Petroica longipes, Lm. —Wood Eobin. 

31. Anthus Nov.®-zEALANDiiE, Gml. —^Lark. 

An egg was found this year quite pink ; three other eggs in 
the same nest were perfectly normal. 

34. Ehipidxjra flabellipera, GmL —Pied Fantail. 

85. Ehipidura fuliginosa, Sparrm. —^Black Fantail. 

I obtamed a specimen of this bird in the Pohue Bush, about 
20 miles north of Napier, July 7th. I have seen it occasionally 
nearer Napier. In 1876 I got two or three in the Horokiwi Dis¬ 
tinct, near Wellington. Several other instances are recorded in 
the volumes of the Transactions; and probably it will be 
found that, though much more plentiful in the South Island, it 
should be considered a species common to both islands. 

48. Platycercijs nov^-zealanbi^, Sparnn. —Parrakeet. 

47. Nestor HEEiniONALis, GwZ. — Kaka. 

This bird, like the tui, comes down to the gum-trees when 
they are in flower. In the bnsh parts of the district it is 
common. 

50. EuDYNAsns TAiTENSis, Spdrm.—Long-tailsd Cuckoo. 

The long-tailed cuckoo pays us a yearly visit, and this season 
a solitary bird remained in the Petane Valley very miich later 
than usual, as I saw it several times din-ing the last week of 
March. Has any instance been recorded of its remaining in the 
country, or would this bird have to take its journey of 1,600 or 
1,600 miles to the Society or Friendly Islands by itself? 



12G Cra mavtumn. — Znuloiijf, 

51. Chrysococcyx lucidus, GmL —Shining Cuckoo. 

. Our bronze cuckoo is ahvays welcome as the herald 
sunny days to be,” and has yet another claim upon us as a 
practical destroyer of some of our insect pests. Mr. G-ilberd, of 
Taradale, has informed me that for some seasons past he has 
noticed these birds feeding on the different scales and blights so 
much dreaded by all horticulturists ; and he is convinced that 
they do a large amount of good. It is well that the services 
thus rendered by our summer guest should be published abroad, 
as it may restrain the murderous instincts of some of those who, 
if they see a pretty bird, must needs immediately try and 
shoot it. 

52. CaRPOPHAGA NOV.E-ZEALANDI.®, G71lL —PigeoH. 

54. Apteryx mantelli, Bart. 

Two specimens were taken alive in the Pohue Bush in 1880, 
.and I believe it is still to be found on the slopes of Maunga- 
haruru, 

59. Charadeius obscurus, G7nL —Eed-breasted Plover. 

60. Charadeius bicinctus, Jard. —^Dotterel. 

Breeds on the river-beds. The eggs vary considerably in 
density of marking. 

65. H^matopus longirostris, Viell. —Eed-bill. 

66. H^asMATOPus TOicoLOR, ForsL —Black Eed-bill. 

Both of the Bed-bills frequent the sandy shoals and banks 
near the Port Ahuriri bridge. 

69. Ardea sacra, GmL —Blue Heron. 

Although this bird occurs plentifully both north and south of 
the bay, I have only seen one specimen, which was resting on 
the western spit. 

71. Ardea PCBCiLOPTERA, TFrt^Z". — Bittern. 

This noble bird is remarkably numerous in the lagoons and 
swamps of the district. I have frequently seen during this 
month (April) as many as nine in sight at one time in the lagoon 
by the side of the Taupo Eoad, at Petane. Some years ago, when 
shooting at Tongoio, I put up sixteen in one day. 

75. Limosa baueri, Naum, —Godwit. 

79. Himaktopus liEUOocEPHALUS, (xoa/y.—Pied Stilt. 

80. Himaujtopus Novjs-ZEALANDI^, (roziZd.—Black Stilt. 

Both of these occur very plentifully, and breedbn the islands 
in the harbour and on the river-beds. The vigilance of these 
birds is extremely annoying when in pursuit of ducks, as their 
harsh note of warning is quioMy appreciated by any ducks in the 
neighbouriiood : ^ ^ 
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81. Himantopus albicollis, Biiller, —White-necked Btilt. 

Occurs not nufrequently. 

85. OcYBKOMUs EARLi, Gnuj. —Wood-heii. 

Has increased very much in numbers within the last four or 
five years, and more especially near the swampy estuaries of the 
harbour. A nest taken November 10th contained four eggs, and 
the female bird caught on the nest contained another egg fully 
developed. The nest was simply a heap of dead grass under a 
rush bush, in a brackish water swamp. 

90. Eallus philippensis, Linn , —Striped Bail. 

This elegant Bail is more plentiful in this district than I have 
seen it in any other part of New Zealand, excepting, perhaps, 
Okarito. The large rush-covered marshes near the month of 
the Petane Biver seem its chief stronghold. On the 14th March, 
this year, I caught, with the help of my dog, a female, and one 
out of a family of five chicks. The young were about half- 
fledged, and were most curious little things. I exhibited to this 
Society last year the egg of this bird. 

93. Ortygometea affinis, Gray , —^W^’ater Crake. 

A cat belonging to a neighbour has brought me in, during 
the years 1881-83, seventeen specimens of this Crake, and 
twelve specimens of the next species {(>. tahumsis ). Both of 
these birds abound in the raupo swamps of the district, but are 
extremely difficult to obtain, unless a friendly “ mouser ” takes 
the matter in hand. 

94. Ortygometra tabuensis, GniL —Swamp Crake. 

96. PoRPHYRio MELANOTus, Temm , —Swamp Hen. 

98, Casarca variegata, GmL —Paradise Duck. 

Bred two years ago, in a swamp in the Petane Valley, 

100. Anas cheorotis, Gray, —Brown Duck. 

101. Anas supebciIiosa, GmL —Gi'ey Duck. 

Has been crossed with the domestic duck by a gentleman 
hving in the district, as recorded hi the Transactions. 

102. Ehynghaspis variegata, Gould, —Shoveller, or Spoonbill. 
This beautiful species is not at all uncommon about the dis¬ 
trict. Indeed, I think that in some seasons I have shot as many 
Spoonbills as Grey Ducks, probably owing to then* being more 
easily approached. 

103. Hy]uenol.ehus malacoehynchus, Gml , —Blue Duck, 

104. Fuligula nov.e-2ealani)le, Gml , —Black Teal. 

108. PoBicEPS rufipectus, Gray.-r-Dab-chick, 

Several pairs of these pretty birds breed every year in the 
Tongoio Lagoon, In March last, I watched for some time a 



128 


'J'yiimuctiunx. — Znoloini. 


family party, the two old birds and four young ones, preening 
their feathers in the sim, and keeping together in a most sociable 
manner. 

111. Labus dominicasus, Licht. —Black-backed Gull. 

112. Labus scopolinus, Forst. —Mackerel Gull. 

114. Stbena OASPiA, Pall.—haxge Tern. 

116. Stebna pbontalis, Gray. —Sea Swallow. 

116. Steena antaectioa, Forst. —Common Tern. 

117. Steena neeeis, Gould. —Little Tern. 

Only after or during heavy weather, 

119. Biomedea exulans, L. 

120, Biomedea MBLANOPHEys, Boie. —Mollymawk. 

One picked up on the Tongoio beach, March, 1884. 

129, PuFPiNUS BEEvicAUDUS, Brandt. 

180, PuPFiNus TEisTis, Forsi.—Mutton Bird. 

188. PEOOELLAEU FUU 6 IN 0 SA, KuhlSootj Petrel. 

148. Peion tuetue, Soh—Dove Petrel. 

144, Peion viTTATUs, Broad-billed Bove Petrel. 

149. Dyspokus seeeatoe, BanJcs. —Gannet, 

150. Phalaokocoeax NOVjE-HOLLANDijs, Black Shag. 

This bird is at present a proscribed individual, a reward of 

Is. 6d. being offered for every head. 

156. Phalaceocoeax beevieosteis, GoiiW.— White-throated Shag. 

This small Shag breeds in trees by the side of the Petane 
Eiver, some distance above the confluence of the Kaiwaka 
Stream. 

169. Phalaceocoeax punctatus, S^jamn.—Spo’tted Shag. 

Of the Spotted Shag, I have seen but two specimens m the 
harbour; one was shot at Kaierero in 1882. 

169ii EuDYPTES PACHYEHYNCHUS—Crested Pengum. 

175. Eudyptula minok, (?) Forst, 

I saw one swimming in the surf in January, 1884. Very 
scarce on this coast. 
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&.RT* XXV.— A remarkahle Variety of the New Zealand Pigeon 

(Carpophaga nova-zealandige), with References to previous 

Notices. By T. W. Eibk. 

[Bead before the Wellington Philosophical Society^ 24tA June^ 1885. ( 

Head, neck, and fore part of breast, which in ordinary specimens 
are shining gold-green, are here thickly strewn with white 
feathers. On the fore-neck, the coppery purple band is replaced 
by a large patch of pure white feathers. The nape, shoulder, 
and upper surface of wings are also thickly strewn with white 
feathers; back and uropygium have likewise many white 
patches, but getting fewer towards the latter portion. The 
bright green of the breast is succeeded by a band of pale grey, 
which fades as it approaches the abdomen. Quills and tad- 
feathers, normal colour. In no instance is a parti-colbured 
feather to be found, the white feathers being pure; even the 
shafts are destitute of colour. 

Eyes, pink, not carmine-red, as is usual. Feet, paler than 
customary; the soles flesh colour, rather than yellow. Bill, 
normal colour. 

This specimen was shot at Eketahuna, in the Seventy-mile 
Bush, Provincial District of Wellington, by Mr. B. E. Greville, 
and by him presented to the Museum. 

References .—^Buller, “ Birds of N.Z.,” p. 158 ; “ Trans. N.Z. 
Inst.,” voL viii., p, 196. 

Eirk, T. W., “ Trans, K.Z. Inst.,” vol, xii., p. 248. 


Art. XXVI.— Notice of an Instance of Ahnomnal Colouring in 
Platycercus auriceps, with Record of previous Notices of 
similar Variations. By T. W. Eire. 

[Bead before the Wellington Philosophical Societyt 2ith June^ 1885.] 

On looking for previous notices of the occurrence of variations 
hrom the type of this species, they were found to be so scattered, 
that the thought struck me it might be of some help to students 
of oxmithology if they were collected together into one paper, I 
have therefore prepared the description of the specimen now on 
the table, with a record of all previous notices that I could find; 
and trust that the list is tolerably complete, 
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1. Mr. H. H. Travers (see “ Trans. N.Z. Inst./’ v., p. 216, 
1872), in a paper on the Birds of the Chatham Islands, says ; 

I obtained a specimen on Mangare with a faint yellow tinge on 
the head.” 

2. Mr. Potts Trans. N.Z. Inst.,” vi., p. 148, 1873); “ A 
specimen with yellow plumage.” 

8. Dr. Duller (“ Birds of N.Z.,” p. 61) describes three in¬ 
stances :— 

(a) A young bird taken from the nest, and not fully fledged, 
had the plumage of the body pale yellow, shaded with green 
on the upper parts, and the quills and tail-feathers marked with 
red.” 

(5) “ Another had numerous light crescentic marks on the 
wing-coverts.” 

(c) The third, captured in the Manawatu, had quite a 
dazzling combination of colours: ** Frontal band, crimson; vertex, 
golden yellow; space round the eyes, and a band encircling the 
neck', gYeen ; head, shoulders, and lower part of hack, red, and the 
intermediate space variegated with red and green; quills dusky, 
obscurely banded with yellow, and margined on the outer web 
with blue ; wing-coverts greenish yellow, barred and margined 
with red; tail feathers green, obscurely barred with yellow in 
their apical portion ; under-parts green, variegated with crimson 
and yellow; an interrupted band of the former colour crossing 
the breast.” ^ 

This specimen was kept in confinement, and during the 
moulting season was fast losing its distinctive coloux'ing, when it 
was accidentally killed. 

4. The sixth example is the specimen now before you. The 
general^ plumage is of a beautifol canary yellow. A band of 
dark crimson connects the eyes, passing across the forehead just 
above the base of the bill. The crimson spot on either side of 
the uropygium is larger and much more brilliant than in the 
normal specimen. Quills and tail-feathers yellow, but with 
patches of blue^ gi^een, aiid dark brown, except the under tail- 
feathers;, which are a rich yellow; shafts of all feathers white. 
On raising the feather the underneath downy portions are seen 
to be pure white, instead of blueish slate, as is usual. Bill, 
white ; feet, yeHow; legs normal colour. 

This heautifiil specimen ^ was captured at Takaka by Mr, 
Fabian/telegraph lineman, in whose possession it was seen by 
Dr. Lemon, to whose intercession the Museum is indebted for 
the donation. 
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Abt. XXVII .—On the Habits of Ooydromus australis. 

By W. W. Smith. 

Communicated by Dr. Buller, C.M.G., F.B.S. 

{Bead before the Wellington Philosophical Society, 2otli November, 1880.] 

In offering some observations on the South Island Weka, I desire 
to lay before the Society some account of the habits of this in¬ 
teresting and useful species, as it exists at present in the more 
settled districts. It is undeniable, and certainly to be deplored, 
that in some localities this valuable bird is rapidly disappearing ; 
not, however, from natui*al causes, as want of food or shelter, 
but fi’om the manner it is assailed and destroyed by man, 
impelled by an ignorant and mistaken prejudice. Too much 
cannot be said in favour of the Weka, and all prejudice would soon 
be overcome, as anyone who would give a little attention to its 
habits could soon observe. The mere destruction of a few eggs 
in or near the poultry yard, or distm*bing a few pheasants in 
reserves, may be overlooked, compared to the inestimable, 
services they render in destroying vermin. 

The Weka’s “struggle for existence” is greater than any 
other native bird. Thousands perish annually in the fires which 
sweep over large areas of tussock lands. It is mercilessly de¬ 
stroyed with dog and gun, while numbers fall victims to poisoned 
meats, laid for hawks; but the most deadly enemies it will now 
have to contend with are the recently-introduced stoats and 
weasels; and if these voracious and nimble little mammals 
flourish in our country, not many generations will elapse before 
the “ last of the Wekas shall be recorded. 

/ In cultivated districts they are more wary and more nocturnal 
in their habits, generally remaining concealed during the day in 
gorse hedges, patches of scrub, or swamp, or in plantations of 
English fa'ees. In the evening they leave these haunts and 
roam over the fields, feeding chiefly on worms, which they draw 
from their burrows and consume m large numbers. They are of 
great service to the squatters and farmers in consuming the 
larvae of OdoiUna, which devastate lawns and English grass 
paddocks. The larv© live beneath the surface of the soil, sub¬ 
sisting on the roots of grasses. The roots are eaten close to the 
surface, leaving the plant to shrivel and die, or to be blown away by 
tbe wind. In the morning large patches may be seen fresh turned 
oyer during the night, by the Weka digging out and consuming 
them. When a brood is hatched near paddocks infested with these 
grubs, the parent birds lead them there, and dig vigorously 
over the ground, rooting them out with their powerful bill to 
feed their young. If encom^aged about homesteads, they are 
heard during the night tapping on the walls of dwelling and 
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out-houses, picking off the spiders and insects secreted there; 
when bags or sheepskins are found lying on the ground, they 
drag away or turn them over, to procure the worms, beetles, or 
woodlice hidden beneath. Occasionally, during their nocturnal - 
rambles, they discover the carcase of a sheep ; they commence 
pulling off the wool until they effect an opening in the flesh; 
here they fare sumptuously for weeks, often secreting themselves 
in the nearest cover, ^nd returnmg night after night to feed on 
the carcase, or the maggots, which in theh turn devour it. 
They are also expert destroyers of rats and mice, and assist 
materially in destroying the numbers of young rabbits in 
infected districts. 

The omnivorous habits of the Weka favour it more than any 
other native species to withstand the change produced by 
cultivation. It would survive when all other known species of 
^Eail would soon become extinct. It is equally at home among 
cultivated gardens and fields, as well as m its native tussock, 
swamp, or bush. 

The call is an excellent barometer; but the call which 
indicates rain is readily distinguishable from its ordinary 
answering call—it is more incessant, and repeated at shorter 
intervals. The ordinary call, or cry, is invariably led off: by the 
female, and is. answered in all dii’ections by both sexes. This, 
however, is only peculiar to paired birds before or after meeting, 
as the male or female is often heard, solitary, answering others 
in the distance, while its mate is on the nest. The preparation 
of the ground, gathering of the tussock grass, and building of 
the nest is performed by both birds ahke. They are fastidious 
in then.’ choice of a site, going over the same spot many times 
before it is selected. The nestis placed under a tussock (Poa) or 
niggerhead (Carex virgata); it is found in clumps of Discaria 
tomnaton and Ptefis aquilim, and I have seen it twice placed 
under a bare rock, but the gorse hedge is preferred, as affording 
better protection from the attacks of dogs. One I obseiwed last 
year, made by a half-tame pair, was completed in two days. 
The grass is placed in a loose heap on the spot selected; the 
nest IS shaped by the bird squatting on the material, and turning 
round until a hollow is made ; it then draws the grass around 
its body with the under surface of the lower mandible until 
iiis completed. After the completion of the nest alluded to, 
one day elapsed before laying; one egg was then laid each suc¬ 
cessive morning • when it contained four, they began to hatch, 
the female generally remaining a little longer on the eggs than 
the male- At this season they have a muttering or suppressed 
call; if the sound is carefully imitated, it is an easy matter to 
find a. weka’s nest, provided it is approached cautiously, or 
: unperceived by the birds. When a nest is found, the finder may 
rest assured^^^t^^ another near for a eohsiderable 
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distance. Tlie young make their appearance on the twentieth 
day, and remain in the nest three or four days before the mother 
ventures out with them; the chicks are shy and wary, and hide 
on the slightest alarm given by the parent birds. The male is 
untiring in its efforts to procure food, and often rambles far from 
the brood; when a suitable morsel is found it runs hurriedly 
back to them. The morsel, whatever it may be, is usually seized 
by the female while in its mate’s bill. Often enough food for 
days is strewn around the brood, so persistent is the male in its 
efforts to procure food. Both parents are furious in defence of 
theii* young ; if a chick is caught, and caused to make a distres¬ 
sing cry, both birds rush ai-ound with open beak, and utter a 
barking discordant noise. I have often seized both birds with 
my hands by this means. 

The young attain maturity in the fifth and sixth month; 
they are deserted by the parent birds about the fourth month, 
the latter generally laying again and rearing a second brood; 
if the nest is robbed, or the young removed from them, they 
will lay three and four times. Eggs and young can be obtained 
in this distiict (Oamaru) all the year round. The Weka’s age 
can be determined by the colour of the eye, the legs, or plumage. 
The bright scaxiet iris is acquired the second year ; the silvery 
plumage of males, or the bright red legs of females, is an unmis¬ 
takable sign of good age in both. Once paired, they will remain 
permanently so. 

When enclosed in small yards they become tamer than 
domestic fowls, thrusting their heads through the meshes of 
the wire and feeding from the hand. For two seasons I have 
confined female wekas with domestic game-cocks, for the pur¬ 
pose,,if possible, of procuring hybrids between the two species, 
to endeavour to settle the question of alleged crossing, but thus 
far without success; although they lay freely, the eggs have 
been unfruitful. If the eggs are removed immediately after 
laying, they lay foiu* and five times during the year, producing 
fifteen or twenty eggs.* The wing-spims appear to have been 
acquired for defensive purposes alone, as lam unable to detect 
any other purpose they serve in the bird’s economy. The 
females do not use the spurs much, one or other generally 
running away, hotly pursued by its assailant. The chase is often 
kept up till both are exhausted. The males are more pugna¬ 
cious, and do not run so readily. When fighting, and facing 
each other, the wmgs are elevated or arched over the back, the 
neck is drawn in under cover of the wings, while the spurs are 

This season, three young females, reared in confinement, have laid 
seven dozen and two eggs, one bird laying three dozen and two of this 
number; the latter horn the first week in September ^to the present time, 
Beomber 7. The two others laid two dozen and three from August 25th, 
and one dozen and nine from August 28th, respectively. 
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pointed forwards. During a combat they injure most the back 
of the head. If examined after it, they are found to be wounded 
only on the head and neck. Along with the bruises produced 
by the hard bill are punctures caused by the wing-spurs. The 
latter are always more numerous at the base of the bill, and 
about the eyes, rarely extending down the neck. For a few 
days after the battle the head is swollen and hard, the neck is 
stiff and carried forward, but when near abundance of cold water 
they soon recover. 

I know several authentic instances of the wekas’ thievish 
tricks ; one will suffice to show how dearly it pays at times for 
some inquisitive freaks of its nature. Six years ago a weka 
entered a bushman’s hut in Peel Forest, during his absence. 
After springing on to the table it tasted the meat, the butter, and 
bread, and ungratefully tumbled the remainder on to the floor, 
endeavouring no doubt to carry them off. Failing this, it took 
with it, as the bushman asserted, one of a new pair of Sunday 
boots.” Although the loss of food, or injury to the carpet or 
crockery was small, and the new Sunday boot left only a few 
paces from the door, the bushman was avenged. . In less than 
a month after the occurrence, be informed me, with his dog and 
gun he had killed forty wekas. 

It is melancholy to notice the species disappearing from 
districts where only a few years ago it existed plentifully. Its 
presence is a boon to .agriculture, and I trust the good qualities 
I have mentioned will commend the w^eka to the protection of 
the colonists. 


Abt XXVm .—Description of Hybrid Ducks, bred from Commtm 

Duck (A. boschus) $ and Gnnf Duck (A. siiperciliosa) ^ . 

By TAYiiOB White, Glengarrie, Napier. 

{Mead before the Hmeke's Bag Philosophical Imtiinie, ISSo.] 

About nine years ago the grey drake (J. mperciliosa) was trapped 
in the Wakatip Lake District, and readily became tame, but ■was 
very shy with strangers. In the third spring it paired with a 
domestic duck (ri. boschm), A brood of six hybrids were reared. 

, No, 1. These mainly partook in type of the domestic duck, 
but w^er^ smaller, more plump in ^^ape; colom% a creamy 
brown wdth darker markings, inclining to white on lower part of 
breast, throat, and cheek ; a dark line passing through the eye, 
as supercilima ; beak, brownish yellow; legs, dull yellow ; 
speculum blue, outer black, margined with white, as in domestic 
duck. ; The .drakes very similar. to English wild duck (J , 
hoschiis), and having the ourfed tail-feathers; speculum, blue. 
Cotdd, fly fafrly well, but tyith reluctance. 
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No. 2. One of these half-bred ducks mated with a grey drake 
{A. superciliosa), and one duck was reared, which in colour and 
size was almost identical with A, sxtperciliosa, but had the 
speculum green, margined with white, and a slight touch of 
white on some of the secondary feathers of wing. Could fly 
strongly. 

No. 8. This duck, when mated with a grey drake (A. super- 
ciliosa), produced a brood in type and colour like A, superciliosa^ 
some of which have reverted to a wild state. For several 
seasons .the first brood have been all dark-coloured, and the 
second brood always includes pure white, or albinos, and white 
with markings of dark pencillhags and rufous; speculum, green; 
dark-coloured bill and legs ; curled tail-feathers wanting. 

No. 4. A drake, bred inter se, might be described as in 
foundation colour like A, siiperciliosa ; slightly tinged on head 
with green; hght colour on cheeks, dark mark through eyes ; 
breast, rufous; speculum, green; tail, and tail coverts, inclining 
to black, edged with brown ; two wsmall curled feathers in tail. 

No. 5. This season, in a brood of six, reared by a hybrid 
duck, which might be easily mistaken for a coloured call duck, 
which was mated to A, superdliosa. The ducks were slightly 
larger than A. superdliosa; foundation coloui* and markings 
similar, having a washed-out look; sides of breast forward of 
thigh, white grey, same, as lower part of breast of xi. bosehus, 
BiU, some blackish green; legs the same. Others, bill yellow, 
chequered with black; legs, yellowish black; speculum', green, 
outer edge black, margined with white band above and below. 
The drake was identical in general appearance to Anas hoschiis: 
green head, white ring on front of neck, one curled tail-feather 
only. Colour of speculum, green, margined with white. Gan 
fly, but are thoroughly domestic. As in the mailai-d, the 
bright colouring changes with the seasons. 

The hybrids lay twice in the season, but few’ young are 
reared owing to want of convenient water; and numbers are 
destroyed by dogs, cats, hawks, and rats. The latter are very 
destructive, • 


Akt. XXIX .—Xote on a large Sun-Fish (Orthagoriscus inola, 
L.), recently captured at Napier^ Hawke's Bay, 

By A. Haimilton, of Petane, 

{Mead before the Hawke\s Bay Philosophical Society^ StkJunei ISSo.j 

A FINE Sun-Fish { Orthagoriscits molay L.) was recently thrown 
on shore, close to the Port of Napier, in a dying condition ; I 
was fortunate enough to see it soon afterwards, and took mea¬ 
surements and sketches of all the important features. I also 
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took steps to secure the skin for stuffing, and, in the course of 
removing the skin, the men who did the work cut the greater 
part of the body to pieces, and they brought me some very 
curious teeth which they obtained a considerable distance down 
the throat, and, as far as I can learn, immediately between the 
branchial openings. The teeth were about one inch in length, 
the upper portion slightly curved, longitudinally striated, mid 
gradually diminishing in diameter from the base to a sharp 
point. There were three rows of these teeth on each side of the 
pharynx, and the numbers may be expressed thus : 7, 9, 6, and 
8, 9, 6. Three of these teeth are clearly accidental, one on the 
first row of the one side, and two on tlie first row of the other 
side, thus leaving the formula 6, 9, 6 and 6, 9, 6. The teeth 
are immovably fixed in solid cartilage, and when fresh there was 
between each row a thick fleshy gum or pad, which nearly 
covered the teeth. 

Pharyngeal teeth are not uncommon in fishes, hut I have 
not been able to, find any mention of them in the Sun-Fish or 
other Gymnodonts* Another observation may, perhaps, be inte¬ 
resting. When I examined this fish on the beach, the surface 
of both jaws was covered with a kind of enamel, and felt per¬ 
fectly smooth to the touch. When I received the skin, and had 
Idsure to examiiie it closely, I found that rough handling, owing 
to the huge size and weight, had caused the enamel to scale off, 
and had left the jaws, which were now rough, presenting a surface 
resembling the shagreen of the dermal papillas; but at the back 
edge of both upper and lower jaws were the original teeth of the 
fish, in size and shape much resembling grains of rice. These, 
I find from books, are seiwiceable in the earlier life of the fish, 
but when it attains a large size, these are absorbed (or are said 
to be). They seem, however, to be simply left behind by the 
growth of a broad horizontal layer of cdcifieci tissue, which is 
covered on the top with a thin coat of euameL 

The gi’eat size of this specimen, 8 feet U inches in length, 
and S feet 6 inches in depth, not including the dorsal and anal 
fins^ would probably indicate an advanced age. The bony osselets, 
•which are said to carry a spine in young specimens, were pre¬ 
sent, but their presence could not be detected in the living state. 
They were about the size of a duck egg. 

: PoBTSOBiPT,—A Specimen of the Spinous ii}mk{Eekinorhimts 
has been captured in Hawk Bay this month (Sep¬ 
tember, 1885); it has been previoxisly recorded in New Zealand 
waters by Prof, Pax*ker, Trans. N. Z. Inst./’ vol. xvi., p. 280. 
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Akt. XXX.— On a ^ew Species of Chromodoris. 

By T. F. Cheeseman, F.L.S. 

[Read before the Auckland Institute, 1st June, 1885.] 

A FEW months ago, Captain Farqiiliar, of the steamer Clansman, 
very kindly brought to the Auckland Museum a living speci¬ 
men of an exceedingly handsome Xudibranch, found by him on 
the rocks at Whaugaroa Harbour, Since then I have also 
had specimens in alcohol, of the same species, sent to me 
fi-om ^Vhangarei Heads. It proves to be undescribed, and to 
belong to the genus Cfu'onwthris, of which only one species 
was previously known to inhabit our coasts—viz., C. anreo- 
m/tnjinnta‘% a pretty httle animal occasionally seen in Auckland 
Harbour. Captain Farquhar’s species is larger, and much more 
brightly and vividly coloured. The following is a description :— 
Ohrornodoris anmna, n, sp. Body U to 2 inches long, linear- 
oblong, rounded m front, pointed behind, back slightly convex. 
Mantle smaller than the foot, quite smooth and even, pale 
, pinkish or purplish lilac, with a central row of large bright 
orange oblong spots, and occasionally a few lateral ones, margin 
pale creamy or yellowish white. Dorsal tentacles [rUnophores) 
clavate, completely retractile within slightly raised sheaths; 
upper part arched backwards, laminate, laminae from 24 to 25. 
Brauchias completely retractile, 10 in number, connected at the 
base, small, erect, linear, simply pinnate. Both tentacles and 
branchige are a bright magenta colour. Oral tentacles free, 
small, conical. Foot paler than the mantle, the sides and 
extremity with an irregular double row of roundish bright, 
orange spots, considerably longer than the mantle; sole, pale 
flesh-colour. Odontophore of about 65 rows of teeth ; central 
tooth small, laterals from 60 to 70 on each side. Mantle 
spicules apparently wanting. Ova deposited in a spiral coil of 
four turns. , . 

Captain Pax^quhar’s specimen lived in confinement for more 
than a month,, during this period depositing its ova. It was 
lively and active in its habits, and was fond of floating in a 
reversed position just under the surface of the water, as is the 
case with many of the Nudihrmchs* Its graceful form and 
bright colours render it one of the handsomest species yet dis¬ 
covered in New Zealand, 

* “ Trans. N.Z. Inst.,” vol. xiii., p. 223. 
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Art. XXXI.— On a new Paper Nautilus (Argonauta bulleri). 

By T. W. Kirk. 

[Read before the Wellington Philosophical Society, 2-ith June, 1885.] 

Plate IV. 

It may be remembered that last year I had the pleasure of ex¬ 
hibiting quite a fleet of ‘‘paper nautilus,” and of describing a 
new species (J. gracilis)^ for several specimens of which I was 
indebted to ]\Ir. 6. H, Eobson, of Portland Island. That gentle¬ 
man then informed me that he believed there was a third species 
on the New Zealand coast, but that he had never been able to 
obtain a perfect specimen. In the “ New Zealand Journal of 
Science ” for May, 1884, he mentions having obtained a perfect 
shell; and in a letter lately received he says : “I told you of a 
supposed new species of Argonaut, found by me on Portland 
Island in March, 1884. ... I will ask you to examine, de¬ 

scribe, and name the specimen which I now forward to you. If 
it is new, I should like it named after our mutual friend Dr. 
BuUer, who, notwithstanding all he has done for the naliural 
history of New Zealand, has only one bird dedicated to him. 
, . . For some time before I obtained the shell which you 

will receive, I felt sure that a third species visited our shores, 
having found fragments of shells which did not seem to belong 
either -to A, tuberculata ot A. gracilis; but on account of the 
fragility of the shells in question, the pieces were always too 
small fox practical use, till I obtained the nearly perfect specimen 
which you will receive, and which you will at a glance perceive 
is quite distinct from either of the two species above named. I 
wish to present it to the Colonial Museum, if new, as a type 
specimen.” 

As I have no doubt about its being a new species, I have 
great pleasure in complying wuth the discoverer's wish, and 
naming it after New Zealand’s premier ornithologists 
; Dcsmptm??.—Shell translucent, sides much compressed, espe¬ 
cially towards the keel, giving the aperture a hastate shape; 
sides with pumerous ti*ahsverse plications, which are mt tuber- 
culiferous, sides project near the spire into wing-like processes, 
similar to those of A, tuberculata,. causing this end of the aperture 
ip look nearly straight. Keels very close together, with small 
compressed tubercles; colour, white. 

, lor.—Portland Island. 

This shell is very mhch thinner, more fragile, and of finer 
texture, even thm A. gracilis, and may be distinguished by the 
general form of the shell, the shape of the aperture, the angle 
at which the wings spring from the sides, the much narrower 
space between the keels, and by the plications being true, not 
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made up of numerous tubercles as is the case widi A, taler- 
ciilata (Shaw), and (jracilis (miliL) The nearest species is 
apparently A, anio, from which it is ^stinguished by the wing¬ 
like processes and other minor differences. 


Art. XXXII .—Description of a new Pill-Millipede, 

By T. W. Kirk. 

[Bead before the Wellington Philosophical Society^ 2%rd September, 1885.] 
The Mijriapoda have occasioned much diversity of opinion 
amongst naturalists in time gone by. Some have classed them 
with insects, some with spiders, and some with Crustacea, for 
they possess characters allied to each of these ; but the dis¬ 
tinction of a separate class is now generally accorded them, 
and this class is divided into four orders. I. Ghilopoda, contains 
the carnivorous centipedes. II. Chilognailia, the vegetable¬ 
eating millipedes (lulidw), the gaUyworms (Polydesmus)^ and the 
pill-millipedes. III. The thii’d order was created for the reception 
of a peculiar little animal, one-twentieth of an inch in length, 
which possessed characters totally different from those of any 
member of the two orders previously mentioned. This little 
creature was discovered and described by Sir J. Lubbock. TV". 
The fourth order contains that extraordinary genus of animals 
found in the West Indies, South America, South Afiica, and 
New Zealand ; I refer to the Peiipattts. So puzzling are the 
characters presented by this genus, that it has been at different 
times referred to the errant annelids, the leeches, the tape¬ 
worms and the Myriapoda ; in the last-mentioned it remains 
for the present. And though its position is by no means 
satisfactory, it yet appears to be more nearly related to the 
Myriapods than to any other group. 

The animal to be noticed this evening belongs to the second 
order, or vegetable-eating millipedes, and will be called Spkm’o- 
therium novcr-zealandia:, 

SpKaEROTHERiijar. 

The segments resemble those of Glomeris, but are fourteen 
in number, including the head, and twentj’’-one pahs of legs. 
Eyes grouped together, and situate on an eminence on each side 
of the head, just above the insertion of the anteimse. 

SphcBrotherium novm-zealandim. 

Head, coarsely punctured, especially near anterior margin, 
which is notched in the centre, and strengthened by a ridge, 
imnaediately behind which is a transverse groove, and in front a 
number of yellow and brown hairs ; the groove and the space 
aromid is closely but coarsely punctured, the pimctures becoTOhg 
much more distant as the posterior margin is approached. 
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Nuchal Plate, —Anterior margin strengthened by a ridge, 
produced in the centre, but slightly depressed on superior sur¬ 
face ; posterior margin rounded ; entire but somewhat irregular; 

Dorsal Plates, —Smooth, highly polished. First dorsal seg¬ 
ment with a Yery strong lateral ridge, continued up the anterior 
margin beyond its articulation with the nuchal plate; in the 
depression immediately behind the ridge are a number of coarse 
punctures; a shallow transverse depression about one-third of 
the distance from anterior margin ; the anterior lateral margins 
very obtusely rounded ; the plate produced backwards, so that if 
the line of junction between the first and second segments was 
continued, the portion cut ofi‘ would be nearly semicircular. 
Last dorsal segment arched, margm entire, sharp, a wide shallow 
depression immediately inside the margin, expanding upwards 
at both ends. Intermediate segments smooth above, with the 
margin rounded in front and pointed behind ; strengthened by a 
ridge, and with a triangular excavation at the anterior angle, 
most distinct in the fiith and ninth segments; a few yellow 
hairs in, and a prominent oblong tubercle just above and in front 
of, each excavation, especially noticeable in fifth to ninth seg¬ 
ments. First dorsal segment widest; 2nd to 6th about even ; 
7th wider ; 8th to 11th about even. 

Colour, —Light brown, marbled with darker. 

Length, 1'85; breadth, *8; width of head, *4; depth of 
head, *25. 

iia^to.^Tinakori Hills, Rimutaka Mountains, Wellington ; 
Stratford, New Piymoutli. The specimens fr^om Stratford were 
presented by Mr. A. Burrell. 

No representative of this genus is found in England, but an 
allied though much smaller form, the common pill-millipede 
[Glomeris marginata), may be seen in almost eveiy English 
garden ; and in old times, both it and the armadillo wood-louse 
were used in medicme, and may still be found amongst the old 
stock of some druggists' shoi^s, probably because when rolled up 
they look like pills—hence the name; and when coated with 
gum and flour and taken with sufBcient faith they were con¬ 
sidered very efficacious in various complaints. 
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Aet. XXXIII,— Critical List of the Crustacea Malacostraoa of 

New Zealand, By Geo. M. Thomson, F.L.S.,* and Chas. 

Chilton, M.A.* 

Pakt I. 

{Bead before the Otago Institute, 10th November, 1885.] 

Within the last few years considerable additions have been 
made to our knowledge of New Zealand Crustacea, especially in 
the dniphipoda and Isopoda, and as the literature of the subject 
has become already somewhat scattered, we have thought it 
advisable to draw up the following concise list, w'hich we think 
will prove serviceable to students of Carcinology. The syno¬ 
nymy of most of the species is not given in detail, as such a 
course would unnecessarily swell out the list, but it is as com¬ 
plete as is needed. The distribution in the colony of each 
species is given as far as it is known. 

It is probable that, as a result of renewed and more detailed 
examination, some of the species here enumerated will have to 
be struck out, particularly when more attention has been given 
to the development and metamorphoses of the individuals, and 
to the sexual differences. At the same time the number of 
species yet to be described must be very large. One can hardly 
make a collection, particularly of Aniphipoda, in any part of 
New Zealand, without coming across new and distinct forms; 
and when more systematic dredging is carried out than has 
hitherto been attempted, the number of such undescribed forms 
will be materially increased. 

Note. —^Following Professor von Martens’ suggestion, the specific name 
neo-^zelanicus has been adopted in place of all the various forms of the word 
meaning “ of ” or froui New Zealand.” 

Crustacea Malacostraca. 

Order I.— Arthrostaca. 

Stth-order I. Amphipoda. 

Tribe L Lsemodipoda, 

1. CaPBELLINA LONGICOLLIS. 

Caprella longicollis. Bate (Cat. Brit. Mus. Amph., p. B62, 
pi. 57, fig. 4). 

Caprellina novm-zealandm, Thomson (Trans. N.Z.Inst., vol, 
xi., p. 247). 

Caprellina loncjicollis, Mayer (^Caprelliden d. Golfes Neapel, 
p. 27). 

Hab, Stewart Island, Dunedin, Oamaru, G.M.T.; Timaru, 
Lyttelton, G.C. (Chili.) 

* While quite prepared to take my full share of responsibility for this 
paper, I wish to state that the whole work of preparing it has been done by 
Mr, Thomson. I have simply gone over his manuscript, adding fresh locali¬ 
ties, and making a few suggestions and additions here and there.—C. C. 
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2. OAPRELtiA AEQUILIBRA. 

Caprella aeqtiilibra, Say (Journ. Acad. Philad. i.). Bate 
(Oat, Brit. Mus. Ampli., p. 362, pi. 67, fig. 5). Mayer 
(Capr. d. G. Neapel, p. 46). 

Oaprella caudata, Thomson (Trans. N.Z. Inst., vol. xi., p. 
246). 

Caprella novcB-zealandm, Kirk (Trans. N.Z. Inst., vol. xi., p. 
392). 

Oaprella obesa, Haswell (Cat. Austral. Crust., p, 814). 

Hah. Dunedin, Oamaru, G.M.T.; Lyttelton, C.O.; Cook 
Strait, T. W. Kirk. (N, S. Wales, Japan, Chma, Brazil, South 
Carolina, Europe.) 

8. Caprella linearis. 

CapreUa linearis, Bate (Brit. Mus., Oat. Amph., p. 353, pi. 

55, fig. 17). Mayer (Capr. d. G. Neapel, p. 58). 
Oaprella Mata, Kirk (Trans. N.Z. Inst., vol. xi., p. 393). 

Hob. Cook Strait, T. W. Kirk. (Europe, East Coast of 
North America.) 

4. Oyamus ceti. 

Oyanius ceti, Martens (Voy. Spitzbergen, 1671), etc., etc. 
Chilton (Trans. N.Z. Inst., vol. xvi. p. 252). 

Hab. Parasitic on whales (Virgia hreviceps), O.C. It ap¬ 
pears to be common on various whales (and sharks ?). I have 
it fi’om several localities in the New Zealand seas, G.M.T. 
On small hump-backed whale, Napier, A. Hamilton. 

Tribe IL Crevettina. 

Fam. I. Oorophiidse. 

6. OoBOPHEUM CONTBACTUM. 

Cor^ophium contractum, Stimpson (Proc. Acad. Nat. Sc. Phil., 
1855). Bate (Brit. Mus, Cat. Amph., p. 282). Thom¬ 
son (Ann. and Mag. Nat. Hist., 5, vol. vi., p. 6; Trans, 
N.Z. Inst., vol. xiii, p. 220, pi. viii). 

Hab, Dunedin, G.M.T.; Lyttelton, O.C. (Japan.) 

6. OoBOPHItTK CBASSICORNE. 

Corophiu7n crassicorne, Bruzelius (Skand. Amph, Gam., p.: 
15, pi. i., fig. 2). Bate (Brit, Mus. Oat. Amph., p, 
282, pi 47, fig. 6). 

Hah. Lyttelton, C.C. (Norway, Britain.) 

; [This species is taken along with C. contractimi, and it is 
probable that they are only male and female of the same species. 
G. Bonmllii is probably the same as O. con- 
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7. CoBOPmUM EXCAVATUM. 

Corophium excavation, Thomson (Trans, N.Z. Inst., vol. xvi., 
p. 236, pi. 12, figs. 1-8). 

Hab, Brighton, near Dunedin, G.M.T. 

8. COROPHIUM BAEBBIANUM. 

Gammanis harbimamts, Thomson (Trans. N.Z. Inst., vol. 
xi., p. 241). 

CoropMum lendenfeldi, Chilton (Trans. N.Z. Inst., vol. xvi., 
p. 262, pi. 20, fig. 1). 

Haplocheira typica, Haswell (Proc. Linn. Soe. N.S.W., vol. 
X., p. 273, p. xi.). 

Rab, Dunedin ? (specimen in the Otago Museum without 

locality,) G.M.T.; Lyttelton, C.C. (Sydney, Haswell.) 

9. Cyrtophium oristatum. 

CyHophium cristatum, Thomson (Ann. and Mag. Nat. Hist. 
5, vol. iv., p. B31, pL 16, figs. 9-15). 

Hab. Dunedin, G.M.T.; Lyttelton, C.C. 

10. PoDOCEEUS FBEQUENS. 

PoSocerm freqtims, Chilton (Trans. N.Z. Inst., xv., p, 85, 
pi. 8, fig. 2). 

Hab. Lyttelton, C.C. 

11. PODOGERUS LONGIMANUS. 

Podocerus cylmdriciis, Kirk (Trans. N.Z. Inst., vol. xi., p. 
402). Not of Say. 

Wyvillea lonpimarms, Haswell (Proc. Linn. Soc. N.S.W., vol. 
iv., p. 336, pL 22, fig. 7). 

Podocerus longimanus, Chiton (Trans. N.Z. Inst., vol. xvi,, 
p. 255, pi. 17, fig. 2). . 

Hab. Lyttelton, C.C.; Welhngton, T. W. Kirk. (Port 

Jackson.) 

12. PoDOCEBUS LATIPES. 

Podocerus latipes, Chilton (Trans. N.Z. Inst., vol. xvi, p. 
258, pi. 19, fig. 2). 

Hab. Lyttelton, C.C. 

13. Podocerus vAnmus. 

Cyrtophium validim, Dana (U.S. Explor. Exped., p. 841, 
pi. 56, fig. 2). 

Podocerus validus, Bate (Brit. Mas. Cat. Amph., p. 253, 
pL 43, fig. 9.) See also N.Z. Journal of Science, 
vol. i., p. 517. 

ifoi. Dunedin, G.M.T. Lyttelton, 0.0. (Eio Janeiro.) 
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14. PaEAN-ENU TYPICA. 

Pamnmia typica, Chiltou (Trans. N.2. lust,, voL xvi., 
p. 259, pi. 19, fig. 1). 

Hab. Lyttelton, C.O. 

15. Paean^nia dentifera. 

Moera dentifera^ Haswell (Proc. Linn. Soc., N.S.W., voL 
iv., p. 332,- pi. 20, fig. 4). 

Paranamia dentifera, Chilton (Trans. N.Z. Inst., vol. xvi., 
p. 260, pi. 21, fig. 2). 

Hab, Lyttelton, C.C. (Port Jacksou.) 

16. PAEAXiENIA LONGIMANA. 

Paramnia lonyimima^ Chilton (Trans. N.Z. Inst., vol. xvi,, 
p. 261, pL 20, fig. 2). 

Hah. Lyttelton, C.C. 

17. Iphigenia tyfica. 

Iphigenia typim, Thomson (Trans. N.Z. Inst., vol. xiv., 
p. 287, pi. 18, fig. 4). 

Hab, Dunedin, G.M.T.; Lyttelton, C.C. 

Fani, 11, Orohestiidse. 

18. Nicea neo-zelanica. 

Nkea wm-zmlandus, Thomson (Trans. N.Z. Inst., vol. xi., 
p.2S5). 

Hab, Along east coast of Otago, G.M.T. 

19. Nicea fimbsiata. 

Nkea fimhriata, Thomson (Trans. N.Z. Inst., vol. xi., 
p. 236). 

Hah, Dunedin, G.M.T. 

20. Nicea eubea. 

Hkea rubrcij Thomson (Trans. N.Z. Inst., vol xi., p. 286). 

Hab. Dunedin, G.M.T.; Timaru, Lyttelton, Sumner, C.O, 

21. Nicea EGEEGiA. 

Mcea Chilton (Trans, N.Z. Inst.). 

22. AlLOECHESTES NE0-2ELA1?ICA, 

Allorchestes mid-mlayidw-t (U.S. Expior. Exped., 
p. 894, pi. 6L fig* 1)* Bate (Biit, Mus. Cat. Amph., 
p. 87, pi. 6, fig, 8). Miers (Cat, N.Z. Crust., p. 125). 

>Hab, Dunedin, Sumner, G.M.T.; Bay of Islands, Dana ; 
to Lyttelton, C.O. 
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23. Allorchestes brevigornis, 

Allorchestes brevicornis, Dana (U.S. Explor. Esped., p. 893, 
pL.60, fig. 8). Bate (Brit. Mus. Cat. Amph., p. 44, 
pi. 7, fig. 4). Miers (Cat. N.Z. Crust., p. 125). 

Hab. Bay of Islands, Dana. [We have not seen this 

species, G.M.T., C.C.J 

24. Allorchestes reoens. 

Allorchestes , Thomson (Trans. N.Z. Inst., vol. xvi., 

p. 235, pi. 18, figs. 2-6). 

Hah, Wellington, G.M.T. 

26. Orchestia aucklandi^. 

Oi^chestia aucklandicB^ Bate (Brit. Mus. Cat Amph., p. 17, 
pi. 1a, fig. 8). Miers (Cat. N.Z. Crust., p. 121). 

Hah, Auckland Island, Stewart Island, G.M.T.; Auckland 

(Coll. Paris Mus.). 

26. Orchestia tellubis. 

Orchestia telluris, Bate (Brit. Mus. Cat. Amph., p. 20, pi. 8, 
fig. 6; and j)l. 4, fig. 4). Miers (Cat. N.Z. Crust., p. 122), 

Hab, Common on sandy shores, from Bay of Islands to 

Stewart Island, G.M.T. 

27. Orchestia chilensis. 

Orchestia chilensis, M.-Edw. (Hist, des Crust., t. iii., p. 18). 
Bate (Brit. Mus. Cat. Amph., p. 80, pi. 1a, fig. 8 ; and 
pi. 5, fig. 2). Miers (Cat. N.Z. Crust., p, 123), 

Hab, Common on the sea-coast, G.M.T. (Chili.) 

28. Orchestia seerulata. 

: Orchestia serrulata^ Dana (U.S. Explor. Exped., p, 871, 
pi, 58, fig. 7). Bate (Brit. Mus. Cat. Amph., p. 81, 
pi, 5, fig. 4). Miers (Oat. N.Z. Crust., p. 124), 

Hab, Bay of Islands, Dana; Stewart Island, G.M.T. 

29. Orchestia sylvicola. 

Orchestia hylvicola, Dana (U.S. Esplor, Exped., p. 874, pL 
69, figs. 2, 3). Bate (Brit. Mus. Cat. Amph., p. 21, 
pL 3, fig. 7). Miers (Gat. N.Z. Crust., p, 122). 
Thomson (Trans. N.Z. Inst., vol. xiii., p. 208). 

Orchestia tennis^ Dana p. .) Bate, (Lc., p. 29, pi 4, 
fig. 10). 

Orchestia novm-zealandicE, Bate {Lc,, p. 20, pi. 3, fig. 5). 

Hah, Common throughout New Zealand, G.M.T., O.C. 

80. Talorchestia tumida. 

M.S. species, G. M. Thomson. (N.Z. Journal of Science, 
vol. iL, p. 677.) 

Hab. Purakanui, near Dunedin, GiM.T, 

■ ■ 10 
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81. Talorohestia quoyana. 

i Tahrchestia quoyana^ Dana (U.S. Expl. Exped., p, 846). 
Bate (Brit. Miis. Cat. Amph., p. 16, pL 2, fig. 7). 
Miers (Cat. N.Z. Crust., p. 120). 

9 OrcJmtia (Talitrus) novi-zeal an dies, Dana (U.S. Expl, 
Exped., pi. 66, fig. 6). 

9 Orchestoidea (?) nova-zealandim^ Bate (Brit. Mus. Cat. 
Amph., p. 10, pi. 1, fig. 2). 

9 Talitft'm (?) nova-zealandicB, Miers (Cat. N.Z. Crust., p. 
119). 

Hah, Common on all sandy shores in New Zealand, G.M.T., 

0 . 0 . 

82. Talitrus brevicoenis. 

Talitrus brevicornis, M.-Edw. (ffist. d. Crust., voL iii., p. 15). 
Dana (U.S, Expl. Exped., pL 56, fig. 6). Bate (Brit. 
Mus. Cat. Amph., p. 9, pi. 1a, fig. 6). Miers (Cat. 
N.Z. Crust., p. 119). 

Hab, Bay of Islands, Dana and G.M.T.; Dunedin, G.M.T. 

Fam, III, Gammaridse. 

88. Gammarus pragilis. 

Gammarus fragilis, Chilton (Trans. N.Z.'Inst., vol. xiv., 
p. 179, pi. 9, figs. 11-18). 

Hah. Eyreton and Winchester (in wells), C.C. 

84. Megasiceea pasciculata. 

Thomson (Ann. and Mag. Nat. Hist. 
5, vol. vi., p, 5, pi. 1, fig. 5); 

Hab, Dunedin and Sumner, G.M.T.; Timaru and Lyt¬ 
telton, C.C. 

85. Mcera sub-carinata. 

Megairmm suh^carinata, Haswell (Proc. Linn. Soc. N.S.W., 
vol. iv., p. 336, pi. 21, fig. 4). 

Mcera petriei, Thomson (Trans. N.Z. List., vol. xiv., p. 286, 
pL 18, fig. 8). 

Hah, Stewart Island, G.M.T.; Lyttelton, C.C. (Sydney.) 

86. M<BRA QUADRIMANA. 

GaTmmrm qmdrimanust Dana (U.S. Expl. Exped,, p. 966, 
pi. 66, fig. 9). 

Mmra qmdrimma, Bate (Brit. Mus. Cat Amph,, p. 194, 
pi. 36, fig. 6). Thomson (Trans, N.Z. Inst., voL xiv., 
p* 236, pi. 17, fig. 4)* , 

; Stewart Island, G.M.T* (Fiji# ) 
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37. Mceka incebta. 

Moem incerta, Chilton (Trans. N.Z. Inst., vol. xv., p. 83, 
pi. 3, fig. 3). 

Hah. Lyttelton, C.C. 

38. M(eba spinosa. 

M(Bra spinosa, Haswell (Proc. Linn. Soc. N.S.W., vol. iv., 
p. 268, pi. 10, fig. 5). Chilton (Trans. N.Z. Inst., 
vol. XV,, p. 81). 

" Hab. Auckland, C.C. (Tasmania.) 

89. Melita tenuicornis. 

Melita tenuicornis, Dana (U.S. ExpL Exped., p. 968h 
Thomson (Trans. N.Z. List., vol, xi., p. 241). 

Mcera tenuicornis, Bate (Brit. Mus. Cat. Amph., p. 195, 
pi. 85, fig. 6). 

Paramcera tenuicornis, Miers (Oat. N.Z. Crust., p. 127). 

Rah. East Coast of Otago, G.M.T.; Timaru, Lyttelton, 

0.0.; Bay of Islands, Dana. 

40. PoLYCHEEIA OBTUSA. 

Pokfcheria obtusa, Thomson (Trans. N.Z. Inst., vol. xiv., p. 
238, pi. 17, fig, 3). 

Hah. Stewart Island, G.M.T.; Lyttelton, C.C. 

41. Habmonia crassipes. 

Harmonia cimsipes, Haswell (Proc. Linn. Soc. N.S.W,, vol. 
iv., p. 330, pi. 19, fig. 3), Chilton (Trans. N.Z. Inst., 
vol, XV., p. 82). 

Hab. Lyttelton, Tinaaru, C.C. (Sydney.) 

42. Cranoonyx compactus, 

Cranifonyx compaetus, Chilton (Trans. N.Z. Inst., vol. xiv., 
p. 177, pi. 10, figs. 18-19). 

Hab. Eyreton (in wells), C.C. 

43. Aoea typica. , 

Aora typica, Ei'oyer (Tidski’,, ser. 2, vol.i., p. 328). Bate 
(Brit. Mus. Cat. Amph., p. 161, pi. 29, fig. 8). 

$ Microdeutojms nmciilatus, Thomson (Ann. and Mag. Nat. 
Hist. 5, vol. iv., p. 331, pL 16, figs 5-8). 

^ Microdeiitopiis mortoni, Haswell (Proc. Linn. Soc. N.S.W., 
vol. iv., p. 339, pi. 22, fig. 2). 

9 Microdeiitopiis tenuipes, Haswell (Z.c., p. 339, pi. 22, 
fig- !)• 

S Mierodeutopiis mamlatitSr Chilton {Tibxis. N.Z. Inst., vol. 
xiv., p. 73). 

Hab. Dunedin, Stewai’t Island,G.M.T.; Lyttelton,Sumner, 

Timaru, Auckland, C.C. (Sydney, Yalparaiso.) 
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44. LEucoTHoe trailii. 

Leucothoe trailii, Thomson (Trans. N.Z. Inst., vol, xiv., p. 
234, pL .18, fig. 1). 

Hab. Stewart Island, G.M.T.; Lyttelton, G.C. 

45. Seba typica. 

Teraticum typimm^ Chilton (Tirans. N.Z. Inst., vol. xvi., p. 
257, pi. 18, fig. 1). 

Seba typica, Chilton (N.Z. Jonrn. Sc., vol. ii, p. 320). 

Hab, Lyttelton, C.C. 

46. Eusirus cuspidatus, var. antaroticus. 

Eusirus cuspidatus, Kroyer (Tidskr, 2, vol. i., p. 501, pi. 7, 
fig. 1). Bate (Brit. Miis. Cat. Amph., p. 154, pi. 28, 
figs. 6, 7). Var. antarcticits, Thomson (Ann. and Mag. 
Nat. Hist. 5, vol. vi, p. 4). 

Hah, Dunedin, G.M.T. (Greenland.) 

47. Ajviphithonotus levis. 

AinpMthontus Imvis, Thomson (Ann. and Mag. Nat. Hist. 

5, voL iv., p. 830, pi. 16, figs 1 to 4). 

Rah, Dunedin, G.M.T.; Timaru, Lyttelton, C.C. 

48. Calliopius biuactylus. 

Calliope didactyla, Thomson (Trans. N.Z. Inst., vol. xi., 
p. 240). 

Eah, East Coast of Otago, G.M.T. 

49. CALLIOPrUS FLUVLATILIS. 

Calliope fluviatilis, Thomson (Trans. N.Z. Inst., vol, xi., 
p. 240). 

Hah, Common in streams, ditches, etc., in Otago, G.M.T.; 
very common in streams, etc., North Canterbury, C.C. 

50. Cai.liopitts sitbterraneus. 

CaUiopiKs suhlenymeus, Chilton (Trans, N.Z. Inst., vol, xiv., 
p. 177, pi. 9, figs. 1-10). 

Hah, Winchester and Eyreton (in wells), C.C. 

51. Pherusa neo-zblaniga. 

Pherusa novw-zeqlandia^., Thomson (Trans. N.Z. Inst., 
vol. xi.,'p. 239). 

Hab, Dunedin, G.M.T. 

52. Pherusa ccsrulea. 

Ms. species, G.; M. Thomson (N.Z. Joura. of Science, 
vol. ii., p. 576). 

Hab, Stream on the Old Man (Obelisk) Eange, Otago, 
8,000ft* elevation* G.M.T* 
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53. Atylus danai. 

Atylus danai, Thomson (Trans. N.Z. Inst., vol. xi., p. 238). 

Hah, East coast of Otago, common, G.M.T. ; Timaru, 

L3rttelton, Sumner, C.C. 

64. DeXA^UINE PACIFICA. 

Dexamine Pacifica^ Thomson (Trans, N.Z. Inst., voL xi,, 
p. 238), 

Hab, Stewart Island, Dunedin, G.M.T,; Lyttelton, C.C. 

65. AmpHiLocHus squahosus. 

Amphiluchus squnmosxis, Thomson (Ann. and Mag. Nat. Hist., 
5, vol. vi., p. 4, pi. 1, fig. 4). 

Hah, Dunedin, G.M.T, 

66. (Ediceeus neo-zelanious. 

tEdicerus nova-zealandies, Dana (U.S. Expl. Exped., p. 984, 
pi. 63, fig. 7). Bate (Brit. Mus. Cat. Amph., p. 104, 
pi. 17, fig. 1). Miers (Cat. N.Z. Crust., p. 126). 

Hah, Bay of Islands, Dana; I do not know this species, 

G.M.T.; Lyttelton (identification doubtful), C.C. 

67. Bhoxus batei. 

Fhoxm batei, Hasweli (Proc. Linn. Soo. N.S.W., vol. iv., 
p. 259, pi. 9, fig. 8). Thomson (Trans. N.Z. Inst., 
vol. xiv., p. 232, pi. 18, fig, 2). 

Hah, Stewart Island, G.M.T. (Sydney.) 

58. Bircenna pulva. 

Bircenna fulva, Chilton (Trans. N.Z. Inst., vol. xvi., p. 264, 
pi. 21, fig. 1). 

Hah. Lyttelton, C.C. 

59. Anonvx exiguus, 

Amnyx exiguus, Stimpson (Mar. Invert. Gr. Manan, p. 61). 
Bate (Brit. Mus. Cat. Amph., p. 75, pL 12, fig. 8). 
Thomson (Trans. N.Z. Inst., vol. xiv., p. 282, pL 18, 
%. 2 ). 

Hah. Stewart Island, G.M.T. (E. coast of N, America.) 

60. AnONYX OOEPIJIiENTUS. 

Anonyx corpule^iis, Thomson (Trans. N.Z. Inst., voL xiv., 
p. 231, pi. 17, fig. 1). 

^ Hah. Stewart Island, G.M.T. 

61-63. Lysianassa sp. , \ 

Lysianassa kroyeri, (Brit. Mus. Cat. Amph., p. 65, pL 10, 
fig. 4). Thomson (Trans. N.Z. Inst,, vol, xi., p. 237). 

The above identification is extremely doubtful; the species 

referred to it has been found at Dunedin Harbour and Stewart 

Island, G.M.T. I have at least three species of the genus from 
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Lyttelton and elsewhere, none of them referable to L. krdyeri 
without considerable doubt, C.O. [Descriptions of these are 
not published pending the publication of the Challenger report 
on the Amp}iipodaJ\ 

[In the “ Zool. CoU. of H.M.S. Alert^ p. 812, Mr. Miers 
refers to this genus and species as Ephippiphora kroyen (White), 
the original designation. Meanwhile the limits of the genus and 
the characters of the species require complete revision.] 

64. Pleustes panoplus. 

Pleustes panoplns^'Eioj&c (Gron. Amf., p. 42). Bate (Brit. 
Mus. Cat. Amph., p. 63, pi. 9, fig. 9). Kirk (Trans. 
N.Z. Inst., vol. xi., p. 402). 

Hah. Wellington, T. W. Kirk. (Greenland, North Atlantic.) 

66. PAN0Pn<EA SPINOSA. 

Panoplma spinosa, Thomson (Ann, and Mag. Nat. Hist., 6, 
vol. vi., p. 3, pi. 1, fig. 2). 

Hal). Dunedin, G.M.T.; Lyttelton, C.O. 

66. Panoplcba debilis. 

Panoplcea dehilis^ Thomson (Ann. and Mag. Nat. Hist., 6, 
vol. p. 8, pi. 1, fig. 3). 

Hah. DuneAn, G.M.T.; Lyttelton, C.O. 

67. Panoplcea translucens. 

Panoplma transhicem^ Chilton (Trans. N.Z. Inst., vol. xvi., 
p. 263, pi. 21, fig. 3). 

Hah. Lyttelton, O.C. 

68. CyPROIDIA (?) CRASSA. 

Cyp7'oiMa (?) cram, Chilton (Trans. N.Z. Inst., yol. xv., 
p. 80, pi. 8, fig, 1). 

Bab. Lyttelton, 0.0. [This species is only placed here 
provisionally.] 

69. Probolxum RiiERsn. 

: mcrm, Haswell (Proo. Linn. Soc. N.S.W., vol, 

iv., p. 328, pi. 24, fig. 4). 

Montaguanamiersiif Chilton (Trans. N.Z. Inst., vol. xv., p. 79), 
Hah. Timaru, Lyttelton, C.C. (Poi't Jackson.) 

Tribe HI. Hyperina. 

Fam. I. Phronimidse. 

70. PhRONIMA NE0-3SELANICA. 

Phronima nom^zealmidim, Powell (Trans, N.Z. Inst., vol. 
viL, p. 294, pL 21, fig. 1). Miers (Cat, N.Z. Crust., 
■p.l29).:: 

Hah. Common on East Coast of Otago, G.M.T.; Buinner, 
Powell ^ West Coast, Haast ; Wellington,^ & 
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71. THEmSTO ANTABCTICA. 

Themisto antarcticai Dana (U.S. ExpL Exped., p. 1005, 
pi. 69, fig. 1). Bate (Brit. Mus. Cat. Amph., p. 812, 
pi. 50, fig. 8). Thomson (Trans. N.Z. Inst., vol. xi., 
p. 243). 

Hab. East Coast of Otago, G.M.T. (Antarctic Ocean.) 

Fam, II. Platyscelidffi. 

72. Platyscelus inteemedius. 

Platyscelus intermedviiSf Thomson (Trans. N.Z. Inst., vol. xi,, 
p. 244). 

Eab. East Coast of Otago, G.M.T. 

73. OXYCEPHALUS EDWAEDSn. 

Oxycephalus edwardm, Thomson (Trans. N.Z. Inst., vol, 
xvi., p. 238, pi. 12, figs. 14 to 21, and pi. 13, fig. 1). 

Hob. East Coast of Otago, G.M.T. 

74. PhKEATOICUS TYPICUS. 

Pkreatoicus typicm, Chilton (Trans. N.Z. Inst., vol. xv,, 
p. 89, pi. 4). 

Hdb. Winchester and Eyreton (in wells), C.O. 

[The systematic position of this singular crustacean is 
doubtful. In general appearance, I was inclined to place it 
among the Amphipoda, but from the fact of the first five pairs 
of pleopoda acting as branchial organs, and firom the absence of 
any such organs attached to the p^eion, Mr. Chilton places 
it among the Isopoda. —G.M.T,] 

Sub-order II.—^Isopoda. 

Tribe I. Anisopoda. 

Fam. 1. Tanaidse. 

75. Tanais neo-zelanioa. 

Tanais novce-zealandim^ 6. M. Thomson (Ann. and Mag. Nat. 
(Hist., 6, vol. iv., p. 417, pi. 19 ; Trans. N.Z. Inst., vol. 
xiii., p. 207, pi. 7). 

Hah. Dunedin Harbour, G.M.T.; Lyttelton, O.G. 

76. Pakatanais tenuis. ' 

Parataimis tenuis^ G. M. Thomson (Ann. and Mag. Nat. 
Hist., 5, vol. vi., p. 2, pi. 1; Trans. N.Z. Inst., vol. 
xiii,, p. 207). 

Hab. Dunedin Harbour, G.M.T.; Lyttelton, C.G. 

77. Apseudes timabuvia. 

Apseudes tmaruvia, Chilton (Trans, N.Z. Inst,, vol. xv,, 
p, 146, pi. 18). 

ffab. Timaru, C.C, 



152 Transactions. — Zoology^ 

78. Apseudes latus. 

Apseiidea latus^ Chilton (Trans. N.Z. Inst., vol, xvi., p. 249, 
pi. 17). 

Hab, Lyttelton, 0.0. 

79. Anthtjba plageliu^ta, 

Anthura flagellata, Chilton (Trans. N.Z. Inst., vol. xiv., p. 
172, pi. 8). 

Hah. Lyttelton, 0.0. 

80. Anthuba apfinis. 

Anthura afinis, Chilton (Trans. N.Z, Inst., vol. xv., p. 72, 
pi. 1). 

Hab. Lyttelton, C.C, 

81. Paeanthuba oostana. 

Anth%ora gracilis, Milne-Edwards (Hist, des Crust., vol. iii., p^ 
186, pL 81). 

Pm^anthura costana. Bate and Westwood (Brit. Sessile-eyed 
Crust., vol. ii., p. 165). Thomson (Trans. N.Z. Inst., 
vol. xiv., p. 280). 

Hah, Mouth of the Taieri River, G.M.T. (English Channel, 

Mediterranean.) 

82. OsUEEOENS FONTANUS. 

Craregens fotitanm, Chilton (Trans. N.Z. Inst., vol. ziv., 

p.n6,pL10). 

Hah, Eyreton and Winchester, Canterbury, in wells, C.C, 

Tribe IL Euispoda. 

Fam, J. C3rmothoid8B. 

88. Dynamena huttoni. 

Dynamma huttoni, G. M. Thomson (Trans. N.Z. Inst., 
vol. si., p, 234). 

Hah, Dunedin, G.M.T.; Timaru, Lyttelton Harbour, C.C. 

84. CyMODOOBA OOKDIFOBAMINALIS. 

Oyynodocea cordiforaminalis, Chilton (Trans. N.Z. Inst., 
voL siv., p. 188, pi. 22). 

Hah, Lyttelton, C.C. 

85. CyMODOCEA OBANOLATA, 

Oymodocea gramdata, Miers (Ann. and Mag. Nat. Hist,, 4, 
vol. 17, p. 229 ; Oat. N.Z. Crust., p. 114, pi. S, fig. 5). 

Hah, New Zealand, Miers ; Flinders Island and Tasmania, 
[We 49 iiot Imow this,—G.M.T.,r 
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86. Oymodocea convexa. 

Cymodocea convexa^ Miers (Ann. and Mag. Nat. Hist. 4, 
vol. xvii, p. 229 ; Cat. N.Z. Crust., p. 114, pi. 8, fig. 6). 

Hah, New Zealand, Miers. [We do not know tins.— 
G.M.T., C.O.] 

87. N^sa oanalioulata. 

Nesea canalicidata, Thomson (Trans. N.Z. Inst., vol xi., 
p. 234). 

Hah, Dunedin, G.M.T.; Lyttelton, C.C. [Mr. Miers 
(“ Zool. Coll., H.M.S. Alert,'* p. 809) thinks this belongs to the 
genus Cilima of Leach. I cannot set this doubt at rest, as the 
type appears to have been lost.—G.M.T.] 

88. Amphoeoidea palcieee. 

Amphoroidea falcijer, Hutton, M.S. Cat. Thomson (Trans. 
N.Z. Inst., vol si., p. 238). 

Ha]), Dunedin and Stewart Island, G.M.T.; Lyttelton, 
O.C. (Perhaps this is A, typica, —M.-Edwards.) 

89. Cekatothoa imbrioata. 

Ceratothoa hanksii, Mers (Oat. N.Z. Crust., p. 105). 

Ceratothoa trigonocephela, Heller (Eeise der Novara, Crust., 
p. 148). Thomson (Trans. N.Z. Inst., vol. xi., p. 
233). 

Qe)'atothoa imbricata, Miers (Zool. Col. H.M.S. Alert, 
p. 300, where the full synonymy of the species is to be 
found). 

Hah, New Zealand, Miers ; Dunedin, G.M.T. (Australia, 
India, China.) 

90. Ceratothoa lineata. 

Crn'otothoa lineata, Miers (Ann. and Mag, Nat. Hist. 4, 
vol. xvii., p. 227 ; Cat. N.Z. Crust., p. 105). 

Hah. New Zealand, Miers. [We do not know this species, 
G.M.T., O.C.] 

91. Mdh NEO-ZELANICA. 

Mga novm^zealandim, Dana (U.S. Explor. Exped.,p. 767, pL 
51). Miers (Cat. N.Z. Crust,, p. 108). 

Hah, Bay oi Islands, Dana; Duneto and Stewart Island, 
G.M.T.; Lyttelton Harbour, G.O.; Moeraki, T. J. Parker. 

92. PSBTJB^OA PUNCTATA. 

PseudcBga punetata, G. M. Thomson (Trans. N.Z. Inst., vol. 
xvi., p. 234, pi, 12). 

Hah, Dunedin, G.M.T, 
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93. Liboneca neo-zelanica. 

Lironeca noveB-zealandiis, Miers (Ann and Mag. of Nat, Hist, 4, 
vol. svii., p. 227; Cat. N.Z. Crust., p. 106, pi. 8, fig. 2), 
Hah, New Zealand, Miers; Dunedin, G.M.T.; Lyttelton 
Harbour, C.C. 

94. Neeogila macleayh. 

Cilonera macleayiif Le.acli [?] (White inDieffenb. Voy. N.Z., 
vol ii., p. 268). 

Nerocila imhicata (List Grust. Brit. Mus., p. 108). Miers 
(Cat', N.Z. Crust-, p. 107). 

Hab. New Zealand, Fabr. [We do not know this species, 
G.M.T., C.C.] 

95. Cirolanta Rossn. 

Cirolana rossii (List Crust. Brit. Mus., p. 106). Miers 
(Ann. and Mag. Nat. Hist. 4, vol. xvii., p- 228; Cat. 
N.Z. Crust., p. 109, pi. 8, fig. 3). 

Hab, Auckland Islands, Miers; G.M.T.; Lyttelton Har¬ 
bour, C.C. 

96. Serous paradoxa. 

SeroMs paradoxa, And. and M.-Edw. (Archiv. Mus. Hist. 
Nat., vol. ii., p. 28). Miers (Cat. N.Z. Crust., p. 116, 
which see for synonymy). Beddard (N.Z. *Ioum. Sc., 
voL ii., p. 890). 

Bab, New Zealand ? (Coll. Brit. Mus.). (Patagonia.) 

97. Serous schvthbi. 

Serolis schythd, Liithen (Naturh. Foren. bidensk, p. 98). 

Bedded (N.Z. Journ. Sc., vol. ii., p. 890). 

Rah, New Zealand? (Brit. Mus. Coll.) (Patagonia). 

98. SeROLIS BROaiLEYANA. 

Sei^olis hronileyana, v. Willemdes-Suhm (Proc. Boy. Soc., vol. 

xxiv., p. 585). Beddard (N.Z. Journ. Sc., vol. ii., p. 890). 
Hah, East of New Zealand; 900 and 1,100 fathoms, 
Beddard. 

99. Serous latifrons. 

Berolu latifrom (List Crust. Brit. Mus., p. 186). Miers 
(Ann. Mag. Nat. Hist., 4, vol. p. 74; Gat. N.Z. 
Crust., p. 117, pL 8, fig. 7). 

Hab, Auckland Islands (Coll. Biit. Mus,). [We do not 
know any of the above four species.-—G.M.T., C.C.] 

100. ScUTUnomEA MACULATA. - 

Scutuhzdea maculata^ Chilton (Trans. N.Z. Inst., vol. xv., 

Lyttelton, Timaru, 0.0, 
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Fcon* II, Spli^romidas, 

101. SpHLEEOMA &IGAS. 

SpJimronm gigas, Leach (Diet, Sci. Nat., vol. xii., p. 346). 
M.-Edw. (Hist. Nat. Crust., vol. iii., p. 205). Miers 
(Cat. N.Z. Crust., p. 110). 

Hah, Common round the coasts of New Zealand, and at 

the Auckland Islands, G.M.T., C.C. (Falkland Islands, and Cape 

Horn.) 

102. Sph,eeoma veeeucaxtda. 

Spheeroma vemieauda (List Crust. Brit. Mus., p. 102). 
Dana (U.S. Explor. Exped., Crust., part ii., p. 779, 
pi. 63). Miers (Cat. N.Z. Crust., p. 111). 

Hah, New Zealand (Coll. Brit. Mus.); Bay of Islands, 

Dana. ( Australia.) [I do not know this species.—G.M.T.] 

103. Sphjeeoma obtusa. 

Sphmroma obttisa, Dana (U.S. Explor. Exped. Crust., pai*t 
ii., p. 779, pi. 68). Miers (Cat. N.Z. Crust., p. 112). 

Hah, Bay of Islands, Dana; G.M.T.; Lyttelton (?), C.C.; 

Campbell Island, G.M.T. 

104. ISOCLABTJS AEMATUS. 

Sphcproma armatat M.-Edw. (Hist. Nat. Crust., vol. iii., p. 
210);' White (Dieffenb. New Zeal., vol.ii.,p. 268).Dana 
(U.S. Explor. Exped., Crust., vol. ii., p. 780, pi. 62), 

Isocladus armatm, Miers (Cat. N.Z. Crust., p. 112). 

Hah. New Zealand (Coil. Mus. Paris); Bay of Islands, 

Dana; G.M.T. 

105. Isocladus spinigeb. 

Spharoma spmigera, Dana (U.S. Explor. Exped., Crust., 
vol. ii., p. 780, pi. 52). 

Isocladics spiniger, Miers (Cat. N.Z. Crust., p. 113, pi. 8). 

Hah, New Zealand (Coll. Brit. Mus.); Bay of Islands, Dana; 

Lyttelton, C.C. [I do not think I know this form, G.M.T*] 

Fam, III, Idoteidse. 

106. Idotea maeina. 

OnisciiB marinm^ Linn. (Fauna Suecica, p. 500), etc. 

Idotea marina^ Miers (Journ. Linn. Soc., voL xvi., p. 25; 
which see for complete synonomy). 

Hah. Coast of New Zealand (M. Petit, in Paris Mus. Coll,). 

107. Idotea metallica. 

Idotea metallica, Bose. (Hist. Nat. Crust., vol. ii., p. 179, 
pL 15). Miers (Joum, Linn. Soc., vol. xvi., p. 35). 

Idotea argentea, Dana (U.S. Explor. Exped. Crust., vol. ii., 
p. 698, pi. 46), Miers (Cat. N.Z. Crust,, p. 92). 

New Zealand (?), Dana, 
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108. Ibotea margaeitacea. 

Idotea margaritacea, Dana (U.S. Explor. Exped. Crust., 
voL ii., p. 700, pi. 46). Miers (Cat. N.Z. Crust., 
p. 92 ; Journ. Linn. Soc., vol. xvi., p. 38). 

Hah. Between Australia and New Zealand, Dana. 

[We do not know the preceding three species, G-.M.T., C.O.] 

109. Idotea lacusteis. 

Idotea lacustris, G. M. Thomson (Trans. N.Z. Inst., vol. xi., 
p. 250). Miers (Joum. Linn. Soc., vol. xvi,, p. 89). 
Hab. Tomahawk lagoon, near Dunedin, Hutton; G.M.T. 
(Port Henry, Straits of Magellan ?) 

110. Idotea ungulata. 

Idotea ungulata, Lam. (Hist. Anim. sans Vert., v., p. 160). 

Miers (Jourzi. Linn. Soc., vol. xvi., p. 52). 

Idotea affinis, M,-Edw. (Hist. Nat. Crust., vol. hi., p. 133). 
Miers (Cat. N.Z. Crust., p. 93). Thomson (Trans. 
N.Z. Inst., vol. xi., p. 232). 

Hab. Common round the coasts of New Zealand, G.M.T., 
G.C. 

111. Idotea blongata. 

Idotea elongata (List Crust. Brit. Mus., p. 95). Miers (Ann, 
Mag. Nat. Hist., 4, vol. xvii., p. 225; Cat. N.Z. Crust., 
p, 93, pi. 2; Journ. Linn. Soc., vol. xvi., p, 64). 

Hah. Auckland Islands (Coll. Brit. Mus.); Auckland (Coll. 
Paris Mus.); Lyttelton, C.C.; Akaroa, B. M. Laing. 

112. Idotea festiva. 

Idotea festiva, Chilton (N.Z. Joum. of Science, vol. ii., p. 
820; Ann. Mag. Nat. Hist., 5, vol. , p. 128, pi. 5a., 
hgs. 1 to 8. 

Hah. Sumner, near Christchurch, C.C. 

113. EdOTIA DiLATATA, 

Edotia dilatata, G. M. Thomson (Trans, N.Z. Inst., vol, 
xvi,, p. 235, pi, 12). 

Hah. Auckland, T. F. Cheesemau. 

114. ClEANTIS TUBICOLA. 

OUantis tuMcola, Thomson (N.Z. Journ. of Science, vol. ii., 

Hab. Auckland, K* Gillies. 

116, Aeoturus TUBBRCULATUS. 

Arctuty& tuberciilaius, Thomson (Ann. Mag. Nat* Hist., 5, 
vol. iv,, p. 416, pL 19; Trans. N.Z. Inst., vol, xhi., 
206, pL 7). : ' 

]Sab, Dunedin Harbour, G;,M.T.; Lyttelton Harbour, C.C. 
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Fam, IV, Aseilidfcfc*. 

116. J.ERA NEO-ZBLANICA. 

Jtfra novce-sealmidifT, Chilton (Trans. N.Z. Inst., voL xv., 
p. 189). 

Hab. Lyttelton, C.C. 

117. Liimnoria segnis. 

Ldmnoria segnis, Chilton {Trans. N.Z. Inst., voL xv., p. 76, 
pi. 2). 

Hab. Lyttelton, C.C. 

118. Janiea longicaxjda. 

Janira longicauda, Chilton (Trans. N.Z. Inst., vol. xvi., 
p. 250, pi. 18). 

Rab. Lyttelton, C.C. 

119. Stenetrium fractum. 

Stenetrium fractum, Chilton (Trans. N.Z. Inst., vol. xvi., 
p. 251, pi. 18). 

Hab, Lyttelton, C»C. 

Fam, F. Oniscidse. 

120. Ligia neo-zelaniga. 

Ligia novcc-zealandim, Dana fU.S.Explor. Exped., Crust,, vol. 
ii., p. 739, pi. 49). Miers (Cat. N.Z. Crust., p. 103). 

Hah, Bay of Islands, Dana. [I do not know this species, 

G.M.T.] 

121. Ligia qtjabrata. 

Ligia quadrata, Hutton (M.S. Cat. N.Z. Crust.). Thomson 
(Trails. N.Z. Inst., vol, xi., p. 282). 

Hab. Bay of Islands, Waiwera, Dunedin, Stewart Island, 

G.M.T.; Lyttelton, Sumner, C.C. 

122. Philtgria rosea, 

Itea rosm, Koch (Contin. Panzer Deutsch, Ins., 162, 16; 
Deutscb. Crust., 22, 16). 

Philoiigria rosea, Kinahan (Nat. Hist. Bev., vol. v., p, 197, 
pi. 28). Bate and Westwood (Brit. Sess.-eyed Crust., 
vol. ii., p. 460). Chilton (Trans. N.Z. Inst., vol. xv., 
p. 78). 

Hah, Canterbury generally, and Lake Wakatipu, C.C.; 

Nelson (in a cave), J. C. Gully. (Britain, Germany.) 

128. Philygria thomsonh, 

PMlougria Chilton (N.Z. Jour. Sci., vol. ii., p. ). 

Hah, Spar Bush, Southland, C.C. 
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124. Oniscus punctatus. 

ChiVseiispifnctatiiSf Thomson (Trans. N.Z. Inst., vol. xi., p. 232). 

Hah, Common from Auckland to Stewart Island, G.M.T., C.C. 

125. Oniscus pubescens. 

Oniscus pubescejis, Dana (U.S. Explor. Exped. Crust., vol. ii,, 
p. 730, pL 48). Miers (Cat. N.Z. Crust., p. 99). 

Hah, Whaikare Eiver, Dana. [I do not know this species.— 

G.M.T.] 

126. POBCELLIO GRANIGEE. 

PorcelUo graniger (List Crust. Brit. Mus., p. 99). Miers 
(Ann. Mag. Nat. Hist., 4, vol. xvii., p. 226;, Cat. 
N.Z. Crust., p. 99). 

Hah, Common everywhere in New Zealand, G.M.T., C.C. 

127. PoRCEIiLIO NEO-ZELANICUS. 

PorcelUo ^ealmidicus (List Crust. Brit. Mus., p. 99). Miers 
(Ann. Mag. Nat. Hist., 4, vol. xvii., p. 225; Cat. 
N.Z. Crust., p. 100, pi. 2). 

Hah, New Zealand (CoU, Brit. Mus.). [We do not know 

this species.—G.M.T., C.C.] 

128. ScYPHAX ORNATUS. 

Scgphax ornatus, Dana (U.S. Explor. Exped., Crust., vol, ii., 
p. 734, pi. 48). Miers (Cat. N.Z. Crust., p. 101). 

Hah, Bay of Islands, Dana. 

129. SCYPHAX INTERMEBIUS. 

Scgphax interinedkis, Miers (Ann. Mag. Nat. Hist., 4, 
vol, xvii., p, 227; Cat. N.Z. Crust., p. 102, pi. 2). 

Hah, New Zealand (Coll. Brit. Mus.). [We do not know 

the two foregoing species.*—C.M.T., C.C.] 

130. ACTiECIA EUCHROA. 

Actmcia euahroa, Dana (U.S. Explor. Exped., Crust,, vol. ii., 
p. 734 ‘?). Miers (Cat. N.Z. Crust., p. 102). 'Thomson 
(Trans. N.Z. Inst., vol. xi., p. 249). 

Hnb, Bay of Islands, Dana, G.M.T,; Dunedin, G.M.T, 

131. Actjecu aucklandle. 

Actmcia aiicklandiut Thomson (Trans. N.Z. Inst., vol. xi., 
p. 249). 

Hdb, Auckland Islands, Jennings. 

132. OUBABIS RUGULOSUS. 

Guham rugulosus^ Miers (Ann. and Mag. Nat. Hist., 4, 
vol. xvii., p. 225; Cat. N.Z. Crust, p. 96, pi. 2). 
Chilton (TranSi N.Z. Inst., vol. xv., p. 73). 

Bah, New Zealand (ColL Brit. Mus.); Dunedin, G.M.T.; 
Canterbury and Sdutblana, C.G* 
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133, SpHEEILLO MONOLINUS. 

Spherillo monolinus, Dana (U.S. Explor, Exped., Crust., 
vol. ii., p. 719, pi. 47). Miers (Cat. N.Z. Crust., p. 97). 
Hab, Auckland, Heller; Waikare Eiver (Coll. Dr. G. 
Pickering, Dana). [I do not know this species.—G.M.T.] 

134. Spheeillo spinosus. 

Spherillo spinosus, Dana (U.S. Explor. Exped. Crust,, 
vol. ii., p. 728, pi. 47). Miers (Cat. N.Z. Crust., p. 97), 
Hab, Near Bay of Islands (GoU. Dr. G. Pickering, Dana) ; 
Dunedin (?), G.M.T. 

185. Spheeillo dan^. 

Spherillo da^ue, Heller (Voy. ^'ovara, Crust., p. 184, pi. 12), 
Miers (Gat. N.Z. Crust., p. 97). 

Hab. Auckland, Heller. [I do not know this species.— 
G.M.T.] 

136. Aemadillo spbciosus. 

Armadillo speciosus, Dana (U.S. Explor, Exped,, Crust., 
vol. ii., p. 718, pi. 47). Mers (Oat. N.Z. Crust., p. 95). 
Hab. Bay of Islands, Dana; Wellington, Hutton; Nelson, 
J. C^ GuUy. 

187. Armadillo inconspicutts. 

Armadillo incompicuus^ Miers (Ann. and Mag. Nat. Hist., 
4, vol. xvii., p. 225 ; Cat. N.Z. Crust., p. 95, pi. 2). 
Hab. New Zealand (Coll. Brit. Mus). [I do not know this 
species,—G.M.T.] 

Gen. et sp. hicertm sedis. 

138. Plakaethrium typicum. 

Plakarthviwni typicum^ Chilton (Titans. N.Z, Inst., vol. xv., 
p. 74, pi. 1). 

Hab. Lyttelton, C.C. 


Art. XXXIV .—A New Specks of Philygria."' 

By G3HAS. Chilton, M.A. 

[Bead before the Philosopkical Society of Canterbury, Novernber, 1885.] 

Plate V* 

Philygeia thomsoni, sp. nov. Plate V., figs. 1 to 6. 

Body, fairly convex ; length, about twice the greatest breadth ; 
first segment of thorax produced anteriorly on each side into 
rounded lobes, so as to enclose about half of the head, which is 

♦ Prom a remark in the “ Zoological Record ” for 1877, Crust., p. 24, it 
appears that Philygria is a more correct spelling of the word than 
Philmtgria. 



1 GO Tra nsactions, — Zoolaipj. 

spaall and transversely elliptical, and is produced below and in 
front of the eyes into small rounded projections. Last six seg¬ 
ments of thorax of about equal lengths, and shorter than the 
first; last three with the postero-lateral angles acute, produced. 
Abdomen much narrower than the thorax, and narrowing 
considerably posteriorly; lateral margins nearly straight; last 
segment suhtriangular, with apex truncate ; posterior margin, 
and the posterior portions of the lateral margins, perfectly 
straight. Surface smooth and shining, apparently with very 
short setae at intervals. Colour, mostly black, or very dark 
brown, with markings of light yellow or white. 

Inner antenna small, but able to be seen in dorsal view. 
Outer antenna, with the first three joints increasing in length ; 
third, as long as the first and second together; fourth, half as long 
again as the third, and about three-fourths as long as the fifth. 
Third stouter than the fourth, which is stouter than the fifth. 
Flagellum as long as the fifth joint, and tapering gradually; 
clearly dmded into five joints, and the last, which is longer than 
any of the others, bears indistinct marks as if divided into two, 
the extremity bearing a pencil of straight setas. Whole aoitenna, 
thickly covered with very fine setae, and having larger setae at 
the distal ends of the second, third, and fourth joints. Thoracic 
legs, increasing considerably in length posteriorly, bearing many 
long, stiff setae, particularly on the carpus, near the distal end 
of which the longest is situated. Pactylos bearing a peculiar 
seta longer than the dactylos itself; it is stout at base, and’ soon 
splits up into two branches of about equal size; the branch 
remote from the dactylos giving off numerous sub-branches on 
the side near the dactylos; the other branch ’splitting into 
several branches, which still further subdivide towards the end. 
Posterior pleopoda rather large, two-thirds as long as the 
abdomen ; inner ramus articulated to the inner margin of the 
peduncle anteriorly to the outer ramus, slender, and about 
three-fourths as long as outer ramus, which narrows rapidly 
towards the extremity; both bear a few setae at the end, and 
are thickly covered with very short setae. 

Length: *3 inch. 

Hab ,—Spar bush, Southland. 

I have named this species after Mr. G. M. Thomson, jErpm 
whom I have received much kind assistance. 

In general appearance, and in the form of the outer antenna, 
it differs considerably from the species common in many parts 
of the South Island, which I have previously identified with 
'Philygria ro^ea, and it is much larger than the ordinary speci¬ 
mens of this species; though I have one specimen of P. rosea 
from Kinioch, Lake Wakatipu, quite as large as any of my 
specimens of P. tKoymonu In some details, however, I find the 
two strikingly alike.; This is particularly the case with the 
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maxillipedes and the peculiar setae on the dactylos of each of 
the thoracic legs. In P. thomsoni, in the maxillipedes (see fig. 
2], there is a large basal joint, which bears at its extremity two 
small, but well-marked branches. The inner branch consists of 
two joints; the first much the larger of the two, narrowing 
distally, and having both margins fringed with fine straight 
setsB, the outer margin being slightly creaate towards the dis¬ 
tal end. The second joint is conical in shape, and bears many 
curved setse projecting radically around the joint. The outer 
branch is slightly longer than the inner, and consists of a single 
joint, which narrows distally and is rounded at the end, the 
inner margin fringed with &ie straight setas, and the rounded 
end thickly supplied with stouter stiff setse which vary con¬ 
siderably in thickness, one of the stoutest being situated on the 
outer margin, slightly removed from the others; and more proxi- 
mally at the centre of the outer margin is another one equally 
stout, with one or two more delicate setse alongside it. The 
description here given would apply almost equally well to the 
maxillipede of P. rosea, but, as the specimens of that species are 
smaller, the various details are not so distinctly marked. 

The form of the pecular setajarising from the dactylos of each 
of the thoracic legs, will be readily understood from the descrip¬ 
tion already given, and from the drawing of it in fig. 5. The 
one found in P, rosea is practically identical in form. In 
P. mamet, Coogee Bay, Sydney, there is a seta found in the 
same position, but it is of quite a different form; I give a 
drawing (fig. 7) for the sake of comparison. The other setse 
on the legs of P. thomsoni generally show a transverse division 
in the centre, and are spHt towards the end; but the parts 
lie close together, and are often difficult to see. 


DESOEIPTION OF PLATE Y. 
Philygjbia thomsoni.— 1 to 6. 

Fig. 1. Outer antenna X 30, 

Fig. 2, MaxiHipede X 39, 

Fig. 3. End of same X 120. 

Fig. 4. Seventh thoracic leg X 30. 

Fig. 5.'Dactylos of same X 233. 

Fig, 6. Extrernity of abdomen X 30. 

Philygbu mahina.—7. . 

Fig. 7. Dactylos of thoracic leg X 233. 
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Abt* XXXV .—Descnption of New Zealand Micro-Lepidoptera. 

By E. Meyrick, B.A. 

\_Iiead before the Canterbury Philosophical Institute, 1st October, 1885.] 

Vin. TINEINA (Paet). 

The New Zealand species of four families—the GelecMadm, 
Depressariadm, Plutellidee, and Micropterygidm —are here described, 
together with an additional species of Gracilariadm, All these 
are scantily represented, and, though they will doubtless be 
materially increased, are never likely to occupy any conspicuous 
place in the fauna; but the Microptenjgidm are of very great 
interest. Eemarks on these will be found under their in^vidual 
heads. 

GELECHIADJl, 

Head smooth. Antennse in male usually simple, sometimes 
ciliated. Labial palpi recurved, pointed. Maxillary palpi very 
short, not developed. Forewings with vein 1 furcate at base, 
7 and 8 stalked (rarely coincident), 7 usually to costa, all veins 
normally present. Hindwings more or less trapezoidal, hind- 
margin often indented, veins 3 and 4 separate or from a point, 
6 and 7 stalked or approximated at base, rarely remote. 

This family occupies a less prominent place in New Zealand 
than it usually does elsewhere. The only genus fairly repre¬ 
sented is Geleckia, which is probably cosmopolitan, liegderas* 
pedusy of which there is one species, occui'S in Australia and 
Europe ; doubtless also in intermediate regions. Seieropepla is 
an Australian genus; the single New Zealand species is also 
Australian, and has probably immigrated in recent times. The 
other three genera are endemic, so far as known. 

ia. Second joint of palpi tufted beneath. 

2a. Veins 3 and 4 of hindwings stalked ., .. 5. Anisoplaca^ 

2b. „ ,, „ „ remote .. ,. 1. Megacraspedus 

lb. Second joint of palpi not tufted beneath. 

2a. Veins 2 and 8 of forewings absent .. .. 3. Thiotricha 

2b. „ ,, „ „ present. 

3a. Vein 6 of forewings out of 7 ., ,. ... 2. Isochasta 

3b. „ „ „ separate. 

4a. Antennae of male ciliated ,. .. ., 4. Scieropepla 

4b. „ „ not ciliated .. .. 6. Gelechia, 

1. Megacbaspedus, Z. 

Head smooth ; ocelli present; tongue well developed. An¬ 
tennas I of forewings, in male ciliated (1), joints angularly 
projecting, basal joint long, slender, terminally- dilated, without 
peoten. Labial palpi long, recurved, second joint densely scaled, 
with a long projecting dense apical tuft beneath; terminal joint 
as long as second, slender, acute. Maxillary pdpi very short, 
appressed to tongue. Posterior tibiae thinly clothed with hairs 
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above. Forewings with vein 1 furcate, 2 from i -1 of cell, 6 
separate or out of stalk of 7 and 8, 7 and 8 stalked, 7 to costa, 
11 from or before middle of cell. Hindwings as broad as fore- 
wings, trapezoidal, apex long, acute, projecting, iiind-margin 
deeply sinuate-ernarginate, cilia 2|--3; veins 3 and 4 remote at 
origin, transverse vein bent outwards, 5 and 6 from rather near 
together, 7 remote from 6. 

The genus may be regarded as consisting of two sections; 
A., in which vein 6 of the forewings rises out of 7, as in the 
European M. hinotelliis (F.E.); and B., in which vein 6 of the 
forewings is separate from 7, as in the European M. imparellus 
(F.E.); it is to section B. that the New Zealand and Australian 
species all belong. 

1. Meg. calamogomis, n. sp. 

Female. —10-16 mm. Head, palpi, antennae, and thorax 
whitish-ochreous. Abdomen and legs grey-whitish, anterior 
tibiae and tarsi banded with dark fuscous. Forewings elongate, 
narrow, very acutely pointed; whitish-ochreous, veins some¬ 
times slightly infuscated ; a dark fuscous dot in disc slightly 
before middle, a second very obliquely before it on fold, and a 
third in disc at f; a short foscous apical streak: cilia ochreous- 
whitish. Hindwings and cilia whitish. 

Larva undescribed, feeding in the seed-heads of Arimda con- 
spictia; pupa in a slight cocoon in the same position. 

Christchurch; three specimens, in August, November, and 
March. Several were bred from the larvae in November by Mr. 
E. W. Fereday. 

2. ISOCHASTA, n. g. 

Head smooth; ocelli present; tongue well-developed. An¬ 
tennas of forewings, in male serrate, shortly ciliated (1), basal 
joint elongate, without pecten. Labial j^alpi moderately long, 
recurved, second joint thickened with appressed scales, rough 
beneath, terminal joint somewhat shorter than second, mode¬ 
rate,, acute. Maxillary palpi very short, appressed to tongue. 
Posterior tibiae clothed with long fine hairs above. Forewings 
with vein 1 furcate, 2 fi*om of cell, 6 and 7 stalked out of 8, 7 
to costa, 11 from before middle of cell. Hindwings as broad as 
forewings, trapezoidal, apex acute, projecting, hindmargin angu¬ 
larly emarginate, cilia l^-; veins 3 and 4 remote, 5 nearer 6 than 
4, 6 and 7 remote. 

2. Isoch. 2:>aradm7iu^ n. sp. 

Male.—-17 mm. Head and thorax grey-whitish, crown and. 
a spot on shoulders gi’ey. Palpi with second joint dark fusdotis, 
terminal joint white, with a dark fuscous band above middle. 
Antennae dark grey. Abdomen grey, and tuft whitish. Legs 
blackish, with whitish lings at apex of joints, posterior tibiae 
whitish, Forewings narrow-lanceolate ; whitish, irregularly 
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irrorated with light grey; a grey suffusion along inner margin 
ff'om base to anal angle; a small blackish spot on costa almost 
at base; a black dot beneath costa at and a second larger 
one beneath it on fold; a thick blackish transverse somewhat 
oblique streak at reaching from beneath costa to fold, margins 
irregular; two black dots nearly longitudinally placed in middle 
of disc, and a third in disc at f: cilia grey-whitish, with a 
cloudy blackish-grey line near base romid apex and upper part 
of hindmargin, interrupted into spots, Hindwings grey; cilia 
grey-whitish. 

Invercargill; one specimen in December. 

3. Thiotrioha, n. g. 

Head smooth; ocelli present; tongue well-developed. An¬ 
tennae f of forewings, in male serrate, clothed with extremely 
long fine cilia (5-6), basal joint elongate, without pecten. 
Labial palpi moderately long, smoothly scaled, recurved, second 
joint hardly rhickened or somewhat rough beneath, terminal 
joint as long as second, acute. MaxiUary palpi obsolete. Pos¬ 
terior tibiae clothed with long hairs above. Forewings with 
vein 1 fiu'cate, 2 absent (coincident with 3), 3, 4, 5 approxi¬ 
mated, 6 rising out of 7 or separate, 7 to costa, 8 absent 
(coincident with 7), 9 and 10 more or less approximated to 7 at 
base, 11 from beyond middle of cell. Hindwings as broad as 
forewings, trapezoidal, apex tolerably acute, hindmargin some¬ 
what sinuate, cilia l-l; vein 2 widely remote from 3, 3 and 4 
from a point, 5 bent, /6 and 7 stalked. 

Sharply characterised by the extraordinarily developed cilia- 
tions of the antenuse of male (which are unique in this family), 
and the absence of veins 2 and 8 of the forewings. 

Sect. A.—Vein 6 of fore wings separate from 7. 

3. Thiotr. tetraphala, n. sp. 

Male .—12 mm. Head, palpi, antennsB, thorax, abdomen, 
and legs wliitish-grey, somewhat shining; second joint of palpi 
dark grey ; antenor legs dark grey. Porewings elongate, 
narrow, acutely pointed; light grey, somewhat irrorated with 
grey-whitish in disc; three dark grey spots; first basal; second 
trianguiar, in disc before middle; third larger, oblong, beyond 
middle, resting on submedian fold: cilia grey-whitisb, with a 
suffused interrupted grey line near base rotmd apex. Hind¬ 
wings grey; cilia whitish-grey. 

Dunedin; one specimen in February. 

Sect. B.—Vein 6 of forewings rising out of 7. 

A. Thiotr. tho^'ybodes^ m 

Waki rdm. Head, palpi, antennse, thorax, 

^nd abdomen wMtish-ochreous ; second joint of palpi dark 
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fuscous. Legs dark fuscous, posterior tibise and apex of joints 
wiiitish-ochreous. Forewings elongate, narrow, round-pointed; 
rather dark fuscous, irregularly irrorated with ochreous-whitish, 
more strongly in disc; costa suffusedly darker, and with a darker 
triangular patch before middle, its apex reaching to fold; an 
obscure dark fuscous dot in disc slightly beyond middle; a small 
whitish-oehi’eous spot, sometimes nearly obsolete, in disc at f: 
cilia grey-whitish, with a dark fuscous line near base. Hind- 
wings grey-whitish or whitish-grey ; cilia grey-whitish. 

Christchurch; five specimens taken amongst forest-growth 
in January and February. 

4. SciEROPEPLA, n. g. 

Head smooth ; no ocelli; tongue well-developed. Antennas *1, 
in male shortly ciliated (1), with angularly projecting joints, 
basal joint moderately elongate, without pec ten. Labial palpi 
moderately long, recurved, smoothly scaled, second joint some¬ 
what thickened terminally, terminal joint rather shorter than 
second, acute. Maxillary palpi short, appressed to ton^e. 
Posterior tibias clothed with dense long hairs above, Forewings 
with vein 1 furcate, upper fork partially obsolete, 2 from f of 
cell, 3 and 4 approximated at base, 7 and 8 stalked, 7 to costa, 
11 from middle of cell. Hind wings as broad as forewings, tole¬ 
rably trapezoidal, apex round-pointed, hindmargin hardly 
sinuate, cilia f; 8 and 4 short-stalked, 5 from nearer 4 than 6, 
6 and 7 stalked. 

An early type, represented by several species in Australia. 
The larvae of two are known, both feeding in seed-heads. 

6. Sder* typkicola, n. sp. 

MaU, female. —17-19 mm. Head, palpi, antennae, thorax, 
abdomen, and legs pale whitish-oohreous, centre of thorax often 
fuscous; tarsi, and second joint of palpi towards apex, infuscated. 
Forewings elongate, acutely pointed; whitish-ochreous, sometimes 
thinly irrorated with brownish-ochreous, costa paler; cilia whitish- 
ochreous. Hind wings grey-whitish; oiHa ochreous-whitish. ^ 

Larva 16-legged, stout, cylindrical; whitish, sometimes 
slightly suffused with pale fiesh-colour; dorsal slender, dark 
flesh-colour; subdorsal and ^iracular lines broader, indistinct, 
flesh-colour; head pale ambers mouth fuscous; second segment 
with a faint pale amber shield, black-margined on sides; anal 
segment speckled with black. Feeds in seed-heads of Typha 
angnstifoliay burrowing amongst the seeds and causing the down 
to hang out in large loose masses ; sometimes also boring down 
stems, eating the pith and making many small holes in the 
sides ; found throughout June. 

Christchurch; ^o occurs in New South Wales; bred freely 
in June, July, and August, but rarely seen at large. The species 
must be regarded as an ixomigrant from Australia, 
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5. Geleohia, Z* 

Head smooth; ocelli present; tongue well-developed. An- 
tennsB f of forewings, in male filiform, simple or pubescent, 
basal joint moderately elongate, without pecten. Labial palpi 
moderately long, recmwed, second joint thickened with appressed 
scales, rough beneath, terminal joint as long or nearly as long 
as second, moderately slender, acute. Maxillary palpi short, 
appressed to tongue. Posterior tibiae clothed with hairs above. 
Fore wings with vein 1 furcate, 2 from about f of cell, 7 and 8 
stalked, 7 to costa, 11 from about middle of cell. Hindwings as 
broad as forewings or rather broader, trapezoidal, apex pointed 
or round-pointed, hindmargin shallowly emarginate or hardly 
perceptibly sinuate, cilia f-1^; veins 3 and 4 from a point, 5 
from rather near 4, 6 and 7 from a point or approximated 
towards base. 

The variation in the form of hindwings and length of cilia is 
used by Heinemann to characterise two groups, Gelechia and 
Lita, as separate genera; but these shade so imperceptibly into 
each other, that I am of opinion that the distinction cannot be 
advantageously maintained: most of the following species are 
of an intermediate character, and might be ranked almost equally 
well with either group. As thus limited, the genus is very 
large, especially predominating in Europe and North America. 

la, Hindwings in male witli a costal pencil of long hairs 6. solamlla, 

lb, „ „ without costal pencil. 

2a. fiscal spots surrounded with pale rings .. .• 14. achyrota, 

2b. „ not ringed. 

3a. Thorax partially dark fuscous. 

4a. Dark costal area of forewings continued evenly 

to apex .. 10. ^arayleura* 

4b. „ „ „ terminating 

about f ., 8. brontophora. 

,3b. Thorax not dark fuscous. 

4a. Palpi with four blackish bands .. 7. thyraula, 

4b. „ without distinct blackish bands. 

6a. Head and thorax grey.13, lithodes. 

6b. ,, „ wMtisb-ochreouB. 

6a. BKndwings with a cloudy fuscous 

streak in disc .. .. 9. schematica, 

6b. „ without discal streak. 

7a. Forewings with a mostly entire dark 

median streak ,. 12. monophmgmu. 

7b. „ with at most an apical 

streak., .. Ih pharetria. 

6, Gel, solmulla^ Boisi, 

(Bryotropha solanelU, Boisd., J. B. Soo. Centr. Hort., 1874; Bagonot, Bull. 

. Soc. Ent. Fr., 5 (v.), pp. xxxv.-xxxvii.; Meyr., Proc. Linn. Soc. H.S.W., 

1879,112; OelecJda terreHa^ Walk., 1024.) 

mm. Head, palpi, and thorax pale 
browpi^-ochreous, frxorated with grey-whitish; palpi with two 
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dark fuscous bands on second joint, and one above middle on 
tenninal joint. Antennas, abdomen, and legs pale greyish- 
ochreous, legs irrorated with dark fuscous. Forewings elongate, 
narrow, acutely pointed ; pale brownish-ochreous, densely irro¬ 
rated with whitish-grey, and more or less with dark grey or 
blackish-grey; the dark irroration forms two small spots on 
costa towards base, and a suffused streak along inner margin, 
connected with three or four small irregular spots about fold; 
cilia pale greyish-ochreous, towards base mixed with blackish- 
grey points, forming one or two distinct blackish lines round 
apex. Hindwings with apex acute, hindmargin moderately 
emarginate, in male with a dilation in middle of costa, and a 
long dense pencil of hairs from costa at base; pale grey; cilia 
pale greyish-ochreous. 

Closely allied to the other European species of the Solanimi- 
feeding group, but distinguished from ah by the costal hair- 
pencil of the hindwings in male. 

Lai*va feeding gregariously in the tubers of the cultivated 
potato, boring galleries through their substance, and causing 
them to rot. This insect does very great damage, especially 
where potatoes are allowed to remain stored for any length of 
time, and sometimes destroys nine-tenths of the crop. 

Taranaki and Napier, probably generally distributed; com¬ 
mon also throughout Eastern Australia; occurs from November 
to May, coming freely to lamps, and flying at dusk in potato- 
fields. The species has certainly been introduced with the 
potato, and is probably a native of Algeria. 

Walker’s name is really the older, but cannot be allowed to 
stand, as he appears to have overlooked the already existing 
GeUchia terrella, Hb., a well-known and abundant European 

species. ^ thyraula^ n. sp. 

9-11 mm. Head, palpi, thorax, and abdomen 
white irrorated with grey; palpi with two blackish bands on 
each joint. Antennas white, annulated with black. Legs 
blackish, apex of joints and a median ring of tibiae white. Fore- 
wings elongate, narrow, acutely pointed; whitish, irrorated with 
black; markings black, ill-defined; a small spot on costa near 
base, and a second obliquely beyond it on fold; a rather oblique 
streak from costa beyond reaching half across wing; three 
small discal spots, first in mddle, second on fold obliquely 
before first and almost touching apex of transverse streak, third 
in disc beyond middle; cilia grey-whitish, towards base mixed 
with black points. Hindwings with apex acute, hindmargin 
moderately emarginate; pale whitish-grey ; cilia grey-whitish. 

An inconspicuous but easily recognised species. 

Ghristehurch and Castle Hill; five specimens in January 
and February. 
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8, Gel, hrontophora, n. sp. 

Male, —11 mm. Head and palpi whitish-oehreons; palpi 
with two blackish bands on each joint. Antennse dark fuscous, 
spotted witli whitish-oehreous. Thorax blackish fuscous, with 
a whitish-oehreous anterior central spot. Abdomen whitish- 
grey. Legs blackish, apex of joints and middle ring of tibiae 
ochreous-whitish. Forewings elongate, narrow, acutely pointed ; 
whitish-oehreous, thinly irrorated with brownish-oohreous ; a 
dense black irroration covering costal half of wing to fold from 
base to middle, except an oblique irregular bar at J, posteriorly 
suffusedly attenuated to costa at f ; five irregular black discal 
spots, first in middle, second obliquely before first on fold, 
confluent with costal irroration, third below first, connected with 
it by a cloudy black irroration, fourth larger, in disc at f, fifth 
beyond fourth: cilia pale whitish-oehreous, with scattered black 
points towards base. Hindwings with apex acute, hindmargin 
moderately sinuate; whitish-grey; cilia grey-whitish. 

Christchurch; one specimen in February. 

9.' Gel. scheymtica, n. sp. 

Male, —16-17 mm. Head and palpi whitish-oehreous. 
Antennae fuscous. Thorax whitish-oehreous, more or less 
infuscated. Abdomen ochreous-whitish, basal half light 
ochreous above. Legs ochreous-whitish, anterior and middle 
pair suffused with fuscous. Forewings elongate, narrow, 
acutely pointed; light greyish-ochreous towards disc, sometimes 
irrorated with deep oclneous ; a dark grey or blackish irroration 
forming a broad suffused streak along costa from base to f, 
posteriorly attenuated, variable in intensity, generally divided by 
a cloudy oblique streak of ground-colour from base to middle 
of costa; three small dark fuscous discal spots, first before 
middle, second on fold obliquely before first, thhd in disc at f : 
cilia ochreous-whitish, with two irregular interrupted lines of 
blackish points. Hindwings with apex tolerably acute, hind- 
mai^in moderately sinuate; whitish-grey, with a cloudy 
-longitudinal streak of dark fuscous scales in disc towards base ; 
cilia ochreous-whitish. 

This and the three following species are nearly allied; this 
species is recognisable by the greyer tinge and dark costal 
suffusion of the forewings, and especially the dark discal streak 
of hindwings (though this may possibly not persist in the 
female). 

Castle Hill and Bealey Eiver (2,100-2,500 feet); five speci¬ 
mens in January. 

10. Geil, paraplew>*a^ h. sp. 

\ M^ palpi ochreous-white, 

apex of palpi bkek, Ante^ss dark fuscous. Thorax dar!k 
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purplish-ftiscous, with a broad central ochreous-white stripe. 
Abdomen oclireous-whitish. Legs dark fuscous, apes of joints 
and posterior pair ochreous-whitish. Forewings elongate, 
narrow, acutely pointed; dark fuscous; a broad pale whitish- 
ochreous streak along inner margin from base to apex, occupying 
nearly half of wing; three indistinct small black discal spots, 
sometimes obsolete, first in middle, second on lower margin of 
dark fuscous portion very obliquely before first, third in disc 
beyond middle: ciha pale whitish-ochreoiis, on costa mixed 
with dark fuscous. Hindwings with apex tolerably acute, hind- 
margin gently sinuate; whitish-grey; cilia oehreous-whitish. 

Characterised by the skaight longitudinal separation of the 
dark costal and light dorsal halves of the forewings, and the 
colour of thorax. 

Bealey Eiver (2,100 feet), in January; two specimens. 

11. Gel, pharetria, n. sp. 

Male, female, —18-17 mm. Head, palpi, thorax, abdomen, 
and legs, whitish-ochreous; anterior legs infuscated. Antennae 
fuscous. Forewings elongate, narrow, acutely pointed; whitish- 
ochreous, obscurely irrorated with brownish-ochreous, tending 
to form streaks on veins, sometimes a more distinct apical 
streak; sometimes a few scattered black scales, also tending to 
. accumulate on veins ; three small black discal spots, sometimes 
almost obselete, first before middle, second on fold obliquely 
before first, third beyond middle; apical portion of costa and 
hindmargin obscurely dotted with black: cilia whitish-ochreous, 
with two obscure interrupted lines of blackish points round 
apex. Hindwings with apex round-pointed, hindmargin gently 
sinuate; whitish-grey; ciha oehreous-whitish. 

Closely allied to the following, from which it differs by the 
brownish irroration, obscure lines on vei'qs, and absence of the 
dark fuscous median streak; the hindwings are also somewhat 
less pointed. 

Castle Hill and Arthur’s Pass (2,500-8,000 feet); locally 
abundant amongst rough fiowery herbage in January. 

12. Gel. mmiophragma, n, sp. 

Male, female, —11-15 mm. Head, palpi, thorax, and abdomen 
oehreous-whitish; second joint of palpi externally somewhat 
irrorated, with black, apex of terminal joint black. Antennse 
fuscous. Legs dark fuscous, posterior tibiss and apex of joints 
oehreous-whitish. Forewings elongate, narrow, acutely pointed; 
oehreous-whitish, somewhat irrorated with ochreous ; a narrow 
blackish central streak from base to apex, sometimes suffused 
with ochreous beneath, variable in strength, rarely partially 
obsolete, and tending to form two separate discal spots towards 
middle; cilia ochreous whitish. Hindwings with apex acute, 
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hindmargin moderately sinuate; pale whitish • grey; cilia 
ochreous-whitish. 

Distinguished by the pale colour and blackish median streaky 
which, though sometimes imperfect, is always traceable; it 
recalls the considerably darker European vnUlnefla, 

Wellington, Hamilton, and Invercargill; common in dry 
grassy places in December and January. 

18. GeL Uthodes, n. sp. 

Male»—1(^ mm. Head, palpi, antennm, thorax, abdomen, 
and legs gi'ey, finely sprinkled with whitish; antenme rather 
densely pubescent. Forewings elongate, narrow, tolerably 
acutely pointed; grey, finely irrorated with blue-whitish; three 
discal spots obscurely darker, first before middle, second on 
fold rather before first, third in disc beyond middle: cilia 
whitish-grey. Hindwings with apex round-pointed, hindmargin 
slightly sinuate; whitiah-grey ; cilia grey-whitish. 

The slaty-grey colouring is imitative of the mountain rock, 
as in Scopana cataxesta and other species; the antennal 
pubescence is also a common characteristic of alpine forms, 

Arthur's Pass (2,500 feet), in January; one specimen resting 
on shingle. 

14. GeL achyrota^ n. sp. 

Male^ female. —17-18 mm. Head, thorax, and abdomen pale 
greyish-oohreous mixed with whitish. Palpi whitish-ochreous, 
basal -I of second joint, and basal and supretmedian bands of 
terminal joint dark fuscous. Antennm light greyish-oohreous. 
Legs dark fuscous, posterior tibim above and apex of joints 
oohreous-whitish. Porewings elongate, apex round-pointed, 
hindmargin very obliquely rounded; light brownish-oohreous, 
irregularly mixed with whitish and biaokish scales; anterior half 
of costa suffused with whitish, and dotted with blackish ; inner 
margin between J and •§ suffused with blackish; a small black 
spot on base of costa ; four small black discal spots, surrounded 
with whitish rings, first in disc before middle, second on fold 
rather before first, their rings continent, third and foixvth 
dot-like, transversely placed and close together in disc at f; 
a cloudy whitiBlx fascia from J of costa to anal angle, dentate 
outwards in midtUe; a cloudy black liindmarginal line; cilia 
ochreous-whitish with two dark grey linos, first interrupted, 
second entire. Hindwings with apex rounded, hixxdmargin 
hardly sinuate; grey, towards base paler; cilia oohreous-whitish, 
with two cloudy grey lines. 

Eemote from the other New Zealand species of the genus, 
and approaching popuMla in form and superficial 

appearance. . 

Christchurch and Dunedin ; rather common amongst bush, 
in December and January* 
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6. Anisoplaoa, n.g. 

Head smooth; ocelli present; tongue well developed. An¬ 
tennas f, in male filiform, moderately ciliated (1), basal joint 
elongate, without pecten. Labial palpi long, recurved, second 
joint thickened with dense scales, forming a short dense triangular 
projecting tuft towards apex beneath, terminal joint longer than 
second, slightly roughened anteriorly, acute. Maxillary palpi 
short, appressed to tongue. Posterior tarsi roughly haired 
above. Porewings with vein 1 furcate, 2 from f of cell, 7 and 
8 stalked, 7 to costa, 11 from middle of cell. Hindwings 
broader by -J- than forewings, trapezoidal, apex and hindmargin 
rounded, cilia §; veins 3 and 4 short stalked, 5 from rather 
near 4, cell longest above, 6 and 7 approximated at base. 

15. Anis. ptyopteraf n. sp. 

Male. —27 mm. Head, thorax, and abdomen very pale 
whitish ochreous, shoulders narrowly dark fuscous. Palpi 
ochreous-whitish, basal half of second joint and a spot at base 
of terminal joint fuscous. Antennse fuscous. Legs pale whitish- 
oohreous, irrorated with dark fuscous. Forewings elongate, 
narrow, posteriorly somewhat dilated, apex obtuse, hindmargin 
hardly rounded, oblique; very pale whitish-ochreous, with a few 
blackish scales, and irregularly irrorated with grey except to¬ 
wards costa and apex, and on two round patches surrounding 
discal spots; costa irrorated with grey towards base; a black 
dot beneath costa at J ; three small black discal dots, first at 
the other two transversely placed close together beyond middle: 
cilia ochreous-whitish, with a grey line, basal third sufiusedly 
barred with grey. Hindwings Hght grey; cilia whitish, with a 
grey basal line. 

Ghristchurch, in March; one specimen received from Mr. E. 
W. Fereday, 

DBPEESSAEIADiB. 

Head smooth. Antennae in male simple. Labial palpi 
recurved, pointed. Maxillary palpi very short, not developed. 
Forewings with vein 1 furcate at base, 2 from or near angle of 
cell, 7 and 8 stalked (rarely coincident), 7 to costa or apex 
(rarely to hindmargin), Hindwings not broader than forewings, 
hindmargin rounded, veins 8 and 4 from a point or stalked, 
6 and 7 separate, nearly parallel. 

The family, not a very large one, is but scantily represented 
in New Zealand and Australia; it is closely allied to the (J])co* 
phond,<M, from which it differs essentially only by the simple 
antennae of male. 

7. Phbosaces, n. g. 

Head loosely haired; no ocelli; tongue well developed. 
Antennse f, in male subserrate, simple, basal joint moderately 
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elongate, without pecten. Labial palpi long, recurved, second 
joint thickened with appressed scales, terminal joint shorter than 
second, acute. Maxillary palpi very short, appressed to tongue. 
Abdomen not flattened. Posterior tibia) clothed with long hairs 
above. Forewings with vein 1 furcate, 2 from near angle, 7 and 
8 stalked, 7 to apex, 11 from middle of cell. Hindwings as 
broad as forewings, trapezoidal-ovate, apex and hindmargin 
rounded, cilia f; veins 8 and 4 from a point, 6 and 7 tolerably 
parallel, ‘ 

Allied to Depressana, but distinguished by the smoothly- 
scaled second joint of palpi, the abdomen not flattened, and the 
termination of vein 7 of the forewings in the apex. So far as 
known the genus is endemic. 

16. PhcBO. compsotypa, n, sp. 

Female. —19 mm. Head, palpi, and antennse grey-whitish, 
palpi externally suffused with dark fuscous. Thorax grey- 
whitish ; shoulders, and a longitudinal anterior mark on each 
side of back, dark fuscous. Abdomen whitish-grey. Legs dark 
fuscous, suffusedly xinged with grey-whitish. Forewings oblong, 
costa moderately arched, apex rounded, hindmargin rather 
oblique, slightly rounded; light greyish-fuscous, irregularly mixed 
with whitish and blackish scales, towards costa anteriorly broadly 
suffused with whitish; a small black spot on base of costa; a 
cloudy dark fuscous spot on fold at J, connected with inner 
margin by an inwardly oblique line; a blackish dot in disk at 
connected with costa at f by a dax'k fuscous line strongly dentate 
outwards in middle, and a second dot on fold directly beneath 
first, connected with inner margin by a cloudy irregular in¬ 
wardly oblique dark fuscous line; a thick cloudy dark fuscous 
outwardly oblique streak from middle of costa, reaching nearly 
half across wing; a posterior series of short longitudinal blackish 
streaks between veins; an interniptod blackish hindmarginal 
line : cilia light greyish-fuscous mixed with whitish, with a 
cloudy blackish-grey line. Hindwings whitish, with a broad 
suffused light-grey border along hindmargin; cilia whitish, with 
a grey lino. 

Hamilton ; one specimen in January. , 

17. Plmo. (qwerypta^ n. sp. 

Male, Fm<r^/^*—20-28 mm. Head, palpi, antennm, thorax, 
and abdomen light greyish-fuscous, palpi externally irrorated 
wil^ dark fuscous. Legs dark fuscous, suffusedly ringed with 
whitish, hairs of posterior tibim ochreous-whitish. Forewings 
oblong, posteriorly somewhat dilated, costa moderately arched, 
apex rounded, hindmargin obliquely rounded; fuscous, some¬ 
times ochrepus-tinged, sometimes finely^ irrorated with grey- 
•whitish ; a small darker fuscous spot in disc at f, a second 
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almost directly beneath it on fold, and a third in diac beyond 
middle, all sometimes obsolete; a cloudy eurved-angulated line 
from I' of costa to inner margin before anal angle hardly darker, 
preceded by a faint paler shade; an interrupted obscure darker 
hindmarginal line: cilia light ochreous-brownish, with two in¬ 
distinct darker lines, tips ochreous-whitish. Hindwings rather 
light grey ; cilia ochreous-whitish, with a cloudy grey line. 

The form of wings varies, being usually more oblong in the 
female than in the male. 

Christchurch, Dunedin, and Lake Wakatipu; rather com¬ 
mon in December and January. 

PLUTELLIDiB. 

Head tolerably smooth. Antennae in male simple or pube¬ 
scent, sometimes scaled. Labial palpi recurved, pointed. Max¬ 
illary palpi short or moderate, porrected. Forewings with vein 
1 furcate, 7 and 8 separate (or in exotic genera sometimes 
stalked), 7 usually to hindmargin, secondary cell and forked 
paiting-vein usually well-defined. Hindwings elongate-ovate or 
ovate-lanceolate; veins 3 and 4 separate, 5 and 6, or 6 and 7, 
usually separate, sometimes stalked. 

In all the three following genera the antennas are projected 
directly in front of the head in repose. Plutella is probably a 
northern genus, but one species at least, P. cruciferamm, is now 
by the agency of man disseminated through the world; the 
other two New Zealand species, both new, occur also in Aus¬ 
tralia, and will probably be foxtnd to be not indigenous in either 
region, but introduced with the weeds of cultivation. The other 
two genera are endemic^ so far as known. Frofosynmina is 
especially interesting, indicating in my opinion with certainty 
the origin of Ghjphipteryx and its allies, whilst in structure clearly 
referable here. The free-feeding larvje, tapering towards both 
ends, and usually spindle-shaped cocoons of this family, are in 
general easily recognisable by those familiar with; them. I found 
larviB of one species of the family feedmg on a species of Cam? 
in the mountains, but failed to rear them, as they were infested 
with parasites. 

la, Second joint of palpi tufted .. ., .. 10. Plutella, 

lb. „ „ „ not tufted, 

2a. Antennas partially clothed with scales ., 8. Protosyiimma, 

2b. „ not thickened with scales ., 0. Orthenclm, 

8. PROTOSYNiEMA, n. g. 

Head smooth; ocelli present; tongue well-developed. An¬ 
tennae f, lower portion thickened with dense clothing of scales, 
remainder in male with angularly projecting joints, pubescent- 
ciliated, basal joint moderately elongate, stout, without peoten/ 
Labial palpi moderately long, recurved, with appressed scales, 
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somewhat rough beneath, terminal joint longer than seconcl, 
acute. Maxillary palpi short, filiform, acute, porrected. Pos¬ 
terior tibife shortly rough-haired beneath. Forewings with vein 
1 furcate, 2 almost from angle of cell, 7 to hindmargin, 11 from 
beyond middle of cell, all veins separate. Hindwings as broad 
as forewings, elongate-ovate, cilia, |-J ; veins 8 and 4 remote, 
6 and 7 tolerably parallel. 

The two species differ much in the extent of the antennal 
scaling in the male, but comparatively little in the female. 

18. Prot, eratopis^ n. sp. 

Male, female ,— 11-|-12^ mm. Head yellow-ochreous, face 
and palpi paler, mixed with white. Antennae clothed with dense 
scales in male to J above only, in female to J- all over, brownish- 
ochreous, apex of scaled portion dark fuscous, naked portion 
grey. Thorax bronzy-ochreous, with a yellowish-white stripe on 
each side of back. Abdomen grey. Legs dark ^'ey, posterior 
tibise and apex of joints grey-whitish. Forewings elongate, 
moderate, apex rounded, hindmargin sinuate, oblique; yellow- 
ochreous, with somewhat coppery reflections; markings margined 
with fuscous ; a straight white streak from middle of base to near 
inner margin before middle ; a straight narrow silvery-metallic 
fascia from costa near base to middle of inner margin, sometimes 
not reaching it; a rather broader oblique white fascia from 
costa at reaching to fold, attenuated to extremity; a narrow 
straight silvery-metallic fascia from middle of costa to | of inner 
margin, becoming white towards costa ; a narrow straight white 
fascia from | of costa to of inner margin, interrupted by a 
small round silvery-metallic spot above middle; between this 
fascia and hindmargin is a large round white spot, crossed by 
six fine black lines on veins, connected with costa at | by a short 
white bai% beneath^ margined by a round coppery or violet- 
metallic black-margined spot at its lower anterior angle, and a 
black streak along lower half of hindmargin containing three 
similar coppery or violet-metallic spots; a silvery-metallic streak 
from costa before apex to hindmargin above middle, becoming 
white towards costa : cilia ochreous, tips paler, with white spots 
at extremities of subapical streak. Hindwings and cilia grey. 

The superficial resemblance to a typical GlypUptery^jo is very 
extraoiiJinary. 

Otira Gorge, about 2,300 feet; taken commonly, flying about 
a flowery bank in January. 

19. Prot, Bteropxmha, n. sp. 

MaUy female, —lS-14 m.m. Head and thorax dark purplish- 
fdscouB, palpi dark fuscous, second joint yellow-whitish beneath 
towards base. Antennss clothed with very dense scales in male 
te I, in female to f, dark purplishduscous, naked apical portion 
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yellow^wliitisli. Abdomen dark grey. Legs dark purplish -fuscous. 
Forewings elongate, narrow, apex round-pointed, liindmargin 
sinuate, oblique; deep ferruginous-bronze, with purplish re¬ 
flections, flnely irrregularly iiTorated with dark grey and whitish ; 
markings coppery-metallic; a very oblique streak from costa near 
base to fold; an irregular transverse mark parallel to hind- 
margin in middle of disc, in female reaching costa in middle, 
and then appearing as a curved fascia not reaching inner margin ; 
a transverse angulated fascia from beneath costa at f to above 
anal angle, not reaching margins; a hindmarginal fascia, con¬ 
taining two small round deep black spots above anal angle : 
cilia deep ferruginous-bronze, mixed with dark grey. Hindwings 
dark fuscous-grey, lighter towards base, sometimes coppery- 
tinged; cilia gi’ey. 

Hamilton and Christchurch, in January, March and June; 
four specimens. 

9. Orthbnchks, n. g. 

Head smooth ; ocelli present; tongue well-developed. An- 
tennsB in male filiform, simple or pubescent, somewhat 
thickened at base, joints angularly projecting, basal joint mo¬ 
derately elongate, with strong pecten. Labial palpi moderate 
or long, recurved, with appressed scales, somewhat rough be¬ 
neath throughout except at apex, terminal joint from as long to 
twice as long as second, acute. Maxillary palpi tolerably fili¬ 
form, curved, ascending. Posterior tibife rough-haired beneath. 
Forewings with vein 1 furcate, 2 almost from angle of cell, 7 to 
apex, 11 from of cell, all veins separate, secondary cell 
strongly defined. Hindwings as broad as forewings, elongate- 
ovate or ovate-lanceolate, liindmargin sometimes rather sinuate, 
cilia f~l; all veins remote, tolerably parallel; beneath some¬ 
times with a neural ridge or pecten in male. 

Larva feeding openly or amongst loosely spun leaves. 

la. Apex of forewings acute. ..22. porphyritis» 

lb. ,, ,, rounded. 

2a. Head wliitish-yellowish .. .20. cklorocaim, 

2b. „ grey-whitish *. .. .. .. 21, pvasinodes. 

'2D,'Orth, cMojvmimi, n. s'p, 

Male ,—15 mm. Head and antenmn pale whitish-yellawish. 
Palpi moderate, yellow whitish, second joint with a dark grey 
subapical band, terminal joint as long as second. Thorax pale 
whitish-yellowish, sides brownish. Abdomen ochreous-whitish. 
Legs fuscous, beneath whitish, anterior pair blackish. Fore- 
wings elongate, narrow, costa slightly sinuate, apex and hind- 
margin rounded; fuscous-whitish, towai'ds costa and base slightly 
yellowish-tinged, with thin irregular blackish irroration through¬ 
out, tending to accumulate in small spots, especially on margins; 
a small round black spot in disc at f: cilia pale whitish-yellowish, 
suffusedly barred with blackish-grey. Hindwings elongate-ovate, 
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witli a scaled membranous ridge along lower median vein be¬ 
neath ; grey-whitish; cilia grey-whitish, at apex pale whitish- 
yellowish, with a blachish-grey spot. 

Larva 10-legged, slender, attenuated towards both extremi¬ 
ties, especially posteriorly ; whitish-browm or whitisli-gi'een ; a. 
straight slender dorsal line and two rather irregular ill-dolinod 
lines on each side of it oolireous-brown or green, according to 
ground colour; beneath these a rather broad yellowish-white 
spiracular line ; space beneath this dull brown ; spots minute, 
black; head grey-whitish or greenish-whitish, irregularly striped 
longitudinally with dark fuscous. Feeds openly on Ccmnicludia 
australis {Leguminosoi)^ gnawing the twigs (the plant being leaf¬ 
less). Pupa in a rather thin firm spmdle-shaped cocoon. 

Christchurch; three larvae found in March, from which I 
bred one specimen in April. 

21. Orth, j)rasinodes, n. Bp, 

Male ,—14 mm. Head and anteniiaD grey-whitish. Palpi 
moderately long, grey-whitish, second joint, except apex, and 
base of terminal joint dark fuscous, terminal joint somewhat 
longer than second. Thorax light greenish-grey, sufiusedly 
mixed with dark grey. Abdomen grey-whitish. Legs dark 
fuscous, apex of joints and posterior tibiae grey-whitish. Pore- 
wings elongate, costa sinuate, apex and hindmargiu rounded; 
light dull greenish, disc, inner and hind margins much suffused 
with dark grey, rest of wing indistinctly dotted with blacky costa 
more distinctly; a small pale spot in dark suffusion below middle 
of fold; a small black spot in disc at preceded by a pale longi¬ 
tudinal streak in disc: cilia grey, mixed with grey-whitish. 
Hindwings elongate-ovate, beneath with a long thin pecten of 
hairs from vein Ic directed towards disc; pale whitish-grey ; 
cilia grey-whitish, with a dark grey spot at apex. 

Christchurch ; one specimen in March, amongst bush. 

22, Orth, porphyritvi^ vi, sp. 

Male^ fmnale, —11-14 mm. Head light oclireoiis. Palpi 
long, light ochreoua or whitish, extenially suffused with dark 
fuscous, terminal joint twice as long as second. Axitemue 
whitish, annulated with dark fuscoius. Thorax ochreous, mixed 
and suffused witli purplish and dark fuscous. Abdomen grey. 

■ Legs dark fuscous, apex of joints and posterior tibiai whitiBh. 
Forewings elongate, mirrow, costa arched, apex acute, hind- 
margin very obliqiiely sinuate; brownish-ochroouB, with purple 
or coppery reflections, sometimes mixed with grey-whitish; an 
irregular irroration of small dark fuscous spots; markings 
suffused, deep bronfiiy or violet-fuscous, very variable; normally 
a fascia-like rather obliq^ue streak from costa at f, usually 
jkbbreyiated; but sometimes reaching inner margin, an irregular 
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median fascia parallel to this, connected by a bar with costa 
at f, and a narrow fascia from costa before apex to anal angle, 
but these are sometimes incomplete or partially suffused; in one 
specimen, traces of a longitudinal white median streak: cilia 
brownish-ochreous, with a dark fuscous spot at apex. Hind¬ 
wing ovate-lanceolate, apex acute, hindmargin sinuate; grey, 
towards apex darker; cilia grey. 

Larva 16-legged, moderate, cylindrical, rather tapering at 
both ends; dull light greenish - ochreous; dorsal narrow, 
ochreous-wliitish, bordered on each side by a slender dull 
reddish-fuscous streak, coalescing towards extremities; head 
brownish-ochreous. Feeds amongst loosely spun-together leaves 
of Podocarpns totara (Conifem), Pupa in a thin cocoon. 

Otira Eiver, Dunedin, and Invercargill, in September, 
December, and January; five specimens; larvsB found in Decem¬ 
ber produced an imago in January. 

10. Plutella, Schrk. 

Head with loosely appressed hairs; ocelli present; tongue 
well developed. Antennse f, towards base somewhat thickened, 
serrate, in male simple, basal joint moderate, with a dense 
anterior flap of scales. Labial palpi moderately long, recurved, 
second joint beneath with long dense projecting tuft of scales 
towards apex, terminal joint as long as second, slender or 
somewhat rough anteriorly, acute. Maxillary palpi very short, 
■filiform. Posterior tibiae shortly haired beneath. Porewings 
with vein 1 furcate, 2 from rather near angle, 7 to hindmargin-, 
11 from or before middle of cell, secondary cell more or less 
well-defined, all veins separate. Hindwings as broad as fore¬ 
wings or somewhat broader, elongate-ovate or ovate-lanceoiate, 
cilia-|~1J ; veins B and 4 more or less remote, 6 and 6 stalked 
or separate, 7 remote. 

The known larvos are 16-legged, somewhat tapering to both 
ends, and all feed on Cmdfem. - Probably none of the three 
following species is indigenous:— 

la. Apex of hindwings acute .. .. .. .. 23. cruciferanmu 

lb. „ „ „ rounded. 

2a. Hindmargin of forewings concave .. .. psarnmchroa, 

2b, „ „ n not concave .. 24. scm. 

Sect. A.—Veins 5 and 6 of hindwings stalked. 

28. Pint, cmciferarmi) Z, 

Male, female. —13-14 mm. Head and thorax in male 
ochreous-white, sides of thorax fuscous, in female wholly grey- 
whitish, mixed with grey. Palpi dark fuscous, base and terminal 
joint whitish. Antennse whitish, annulated with fuscous, and 
with generally five dark fuscous bands, Porewings elongate, 
narrow, tolerably pointed, in male with a pencil pf hairs 
beneath from base of costa; light fuscous, sonaetimes partially 
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oclireous-tinged, somewhat mixed with whitish, with a scanty 
iiToration of small blackish spots, larger and more numerous hi 
female; costal edge white in male, especially towards f; in male 
a longitudinal .white line about fold from base, above margined 
with dark fuscous or blackish, beneath shading into a pale 
oohreous dorsal space, twice slightly,sinuate upwards, towards 
anal angle bent upwards and becoming obsolete ; in female this 
line is indistinct, the dorsal space hardly paler than groimd* 
colour, but upper black margin tolerably distinct, the siuuations 
angulated and much more prominent than in male: cilia grey- 
whitish, somewhat irrorated with grey, with four dark fuscous 
Hues. Hindwings ovate-lanceolate, grey; cilia whitish grey, 
towards tips more whitish. 

A variable species. 

Larva green, feeding on cabbages and other Ctueifem^ to 
which it is sometimes exceedingly destructive, eating the leaves 
into holes. Bupa in an open network cocoon. 

Cambridge, Wellington, Taranaki, Christchurch, Bealey 
Eiver, Lake Wakatipu, and probably universally ; abundant in 
the neighbourhood of gardens from August to March. Intro¬ 
duced from Europe, and now occurring probably throughout the 
world; in Australia often very numerous. 

Sbot, B.—Veins 5 and 6 of hindwings separate. 

‘24. PkiU seray n. sp. 

MaUy femak, —11-13 mm. Head whitish-ochreous. Palpi 
whitisli-ochreous, more or less mixed; with dark fuscous. An- 
tennee ochreous-white, with median and posterior bands and two 
subapical rings dark fuscous. Thoim light brownish-oohreous, 
anterior margin mixed with dark fuscous. Abdomen whitish- 
grey. Legs dark fuscous, apex of joints and posterior tibife 
whitish-ochreous. Forewings elongate, rather narrow, costa 
arched, apex round-pointed, hindmargin hardly rounded, very 
oblique; light br'ownish-ochreous mixed with grey, and with a 
scanty irrorafcion of small black spots; a crescentic black mark 
on fold before middle, extremities directed upwards, posterior 
tending Bometimea to be produced as a cloudy streak to costa 
beyond middle; a fuscous streak from inner margin at | towards 
costa near apex, but bec^oming obsolete before reaching it, 
margined with black towards lower extremity, sometimes little 
darker than ground colour; a blackish lino along upper part of 
hindmargin: cilia whitish-ochrooua with a black line^ a blackish 
spot at apex and a larger one below middle of hindmargin. 

; !&idwings elongatM^ gr-ey; cilia grey-whitish. 

. ' Most allied to the European P* ammlatella* 

Taranaki, Makatpku, and Palmerston, in March; also com- 
jnoh in Eastern Aui^ralia, where the imago is on the wing most 
pf the year, frequenting the neighbourhood of cultivation, 



Mkvriok. —0/? Xe v Zealand Mioro-Lepidoptera. 179 
25. Plut, psamniochroay n. sp. 

Maley female. —16-20 mm. Head, palpi, antennae, thorax, 
abdomen, and legs whitisli-oohreous; head and thorax some¬ 
times with two obscure darker longitudinal stripes ; second joint 
of palpi sometimes with dark fuscous subapical band; anterior 
legs suifused with dark fuscous. Forewings elongate, rather 
narrow, costa arched, apex acute, hindmargin concave, oblique ; 
whitish-ochreous all veins distinctly fined with ochreous- 
fuscous; a few irregularly scattered black dots: cilia whitish- 
ochreous. Hindwings somewhat broader than forewings, 
elongate-ovate ; pale whitish-grey ; cilia grey-whitish. 

Differs from all by the concave hmdmargm of forewings. 

Otira Eiver, in January; also from Eastern Australia; three 
specimens. 

mCEOPTERYGIDiB. 

Head rough or loosely haired. Antennse in male filiform, 
simple or pubescent. Labial palpi moderate or short, straight, 
porrected or drooping. MaxiUary palpi moderate or long, por- 
rected or folded. Forewings with venation normal or complex, 
often with additional veins and subdivisions of cell. Hindwings 
ovatedanceolate or lanceolate, neuration nearly as in forewings, 
with not less than 9 veins rising out of cell. 

This is the ancestral family of the Tineinuy and may be 
always known by the more complex neuration of the hindwings, 
which is not essentially differentiated from that of the forewings. 
In the older genera of the family the neuration cannot be strictly 
referred to the Lepidopterous type at all, but is really Neurop-' 
terous in character, and undoubtedly indicates the origin of the 
Lepidoptera from that gi'oup. In these genera there are several 
additional veins, and usually several separate cells, the whole 
presenting a structure which could not possibly be evolved from 
the normal Lepidopterous type,' since such a process would 
require the creation of the new veins, whilst the Lepidopterous 
type can readily be deduced from it by the disappearance or 
modification of existing vems. In the case of these genera the 
description of the neuration should require, in consequence, an 
entirely new terminology; but, although the course is not 
strictly logical, I have thought it’ more intelligible to maintain 
for the forewings the assumption of the normal Lepidopterous 
type in these genera, keeping for equivalent veins their usual 
designation, and treating those which are without analogue in 
the normal type as superadded. 

Besides the following, only a few European species are 
authentically known; I have not succeeded in finding any 
representative of the family in Australia, The two genera 
occurring here ax‘e both endemic ; is probably the 

oldest Iniown genus of the order ; is very interestuig 
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as exhibiting a step in transition to the Erechthiadce and Plu- 
tellidcB, The species described here are all very difficult to see 
when on the wing, and therefore likely to be passed over. The 
known exotic larvse are apodal and miners. 

Under the head of Palmomicrn I give a comparison of the 
neuration of that genus with those {Trichoptera) 

which approach it most nearly. 

la. Forewings with additional costal veins ; labial 

palpi very short .. .. .. .. 12, Palcsojuicra, 

lb. Forewings without additional veins; labial 

palpi rather long, brushlike .. .. 11. Mimarclma. 

11. MNESAROHiEA, 11. g. 

Head loosely haired, somewhat rough ; ocelli present; tongue 
obsolete. Antennas f, stout, filifom, in male simple, basal 
joint moderate, without pecten. Labial palpi moderately long, 
straight, porrected, clothed with long loose scales forming a 
dilated terminal brush. Maxillary palpi moderate, porrected, 
terminating in a loose dilated brush. Abdomen in male with 
uncus and valves well developed, and two long linear internal 
processes. Posterior tibiie thinly clothed witli long bristles, 
middle and posterior tarsi with whorls of projecting bristles at 
apex of four basal joints. Forewings with vein 1 simple, 2 
almost from angle of cell, 6 out of stalk of 7 and 8 near base, 
7 and 8 stalked, 7 to hinffinargin, 11 absent. Hindwings of 
forewings, lanceolate, cilia rather over 1; neuration exactly as 
in forewings, except that vein 6 is separate from 7. 

’ 26, Mnes, 'paraeosm.a^ n. sp. 

Male^ 9-10 mm. Head, palpi, and antennse whitish- 
ochreous. Thorax light brownish-ochreous. Abdomen grey. 
Legs dark grey, bristles whitish-ochreous! Forewings lanceo¬ 
late; yellowish-ochreous, suffusedly mixed with dark fuscous 
and a few.grey-whitish scales, except towards costa anteriorly; 
a grey-whitish oblique wedge-shaped streak from middle of costa, 
reaching almost to anal angle; the dark fuscous scales tend to 
form a spot in disc before this; a deeper suffusion beyond it, 
especially towards costa, and a spot towards umer margin before 
middle : cilia light browmsli-ochrooiis, somewhat mixed with 
dark fuscous and whitish. Hindwings fuscous-grey, somewhat 
purjffe-shining; cilia grey. 

Lake Wakatipu (1,100 feet), and Invercargill; nine speci- 
mens, flying amongst rough herbage in December, 

12. Paummicka, n. g. 

Head with long rough hairs; ocelli present; tongue obso¬ 
lete.. Antennse in male filiform, pubescent, basal joint 
small, concealed; Labial palpi extremely short, rudimentary, 
Mskiillary palpi long, folded, loosely scaled. Abdomen in male 
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with rounded terminal plate above, valves large. Middle tibiae 
without spurs ; posterior tibhe somewhat rough beneath. Fore¬ 
wings with vein la with long basal furcation, lower fork some¬ 
times [chalcophanes) again basally furcate, 1/; well-defined, 
connected with lower margin of ceil by a bar near base, 2 and 3 
from point of angle, transverse vein sometimes [chalcopkams) 
obsolete between 3 and 4, forked parting-vem well-defined, 
rising out of lower margin of cell near base, sometimes 
{chalcophanes) connected with upper margin by a bar near base, 
terminating in 4 and 5, between which transverse vein is absent, 
7 and 8 stalked, 7 to hindmargin, secondary cell well-defined, 9 
and 10 out of its upper margin, 11 from of cell, giving rise to 
an additional vein, and connected with 12 by a bar above 
(chrysargyra) or below {chalcophanes) the additional vein, 12 
sometimes {chalcophanes) connected with upper margin of cell at 
base, giving rise to an additional vein above in middle, and 
sometimes {chalcophanes) a second near base. Hindwings rather 
narrower than forewings, ovate-lanceolate, cilia f; neuration 
identical with that of forewings, except as follows: lb rising 
out of upper fork of la, not connected with cell, 2 and 8 remote, 
transverse vein between 8 and 4 well-defined, the four main 
veins not connected at base of wing, 11 firom middle of cell, 11 
and 12 without additional branches. 

Differs fcom the typical genus Micropteryx (which requires 
subdivision on the basis of neuration) by the stalking of veins 7 
and 8 in both wings, and the additional branch of 11 in fore¬ 
wings. 

I sent drawings of the neuration of this genus to Mr, R. 
McLachlan, the well-known neuropterist (whom I am glad to be 
able to qiiote as agreeing with me that there is a real and close 
developmental connection between this genus and the Trichoptem), 
with the request that he would express an opinion as to which 
genera of TrkJwptera it approached most nearly. In reply he 
kindly furnished me with figures of several, with which it is 
practically almost identical. The nearest of these is 
Ehyaeop}hila {RhyacophUidal }; Oynius and Holocm&opiis {Hydro- 
psychidm) uso ajiproximate closely, and Diplectnma mi 
Hydropsyche, in the same family, less nearly; Calmiocerm 
(Leptoceridw) is rather more remote. In the forowings of 
Bhyacophila the only impoi’tant difference is the existence of an 
additional vein rising out of 4; but in the hindwings one 
observes with interest that this very difference has disappeared, 
this additional vein being absent; throughout these genera it 
seems tliat, in the tendency to a progressive simplification of 
struetoe, the hindwings took the lead, with the result that in 
the final estabhshed Lepidopterous type the hindwings have 
permanently four veins less than the forewings. Bhyacophila 
shows no other essential distinction ixom Palmmkra; the other 
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points of difference consist in the position (whether above or 
below the furcations) of the transverse bars, or their partial 
obsolescence. Pal. chalcophanea is especially interesting, as 
being at present the only Lef)iclopteroji known winch shows tlio 
basal trifurcation of vein 1^- of the forewings, common to all the 
above-mentioned genera of Tnrhoptem ; and tiie sjime species 
possesses the second (basal) branch of vein 12 of the tbrewings, 
which is shown in ilhyacophila, but not in any of tlie others 
mentioned, except Hydropsychu, which does not, however, show 
the other or median branch. I may add that tins basal branch 
is perhaps rather to be regarded as a transverse bar connecting 
vein 12 with the costa, than as a true branch. It appears to me 
that the type of neuration. of the Trichoptera consists of live 
simple veins, variously fused, towards the inner margin; and 
seven apically furcate veins, variously fused towards the base, 
and connected by a series of transvei’se bars, 

27. PaL chalcophanfiH, n, sp. 

Male, fentail^, —10|-11 mm. Head, palpi, and thorax 
ochreous. Antenufe pale ochreous, with about six very variable 
blackish bands. Abdomen grey. Legs pale ochreous, sharply 
banded with dark grey. Forewings oblong, costa abruptly bent 
near base, thence gently arched, apex acute, hindmargin straight, 
very oblique light shining yellowisli-oclireous, with hardly 
traceable somewhat darker coppery-shining oblique reticulating 
fasciae, terininating in small dark purple-fuscous spots:on mar¬ 
gins ; these sp'-ts are on costa near base, at i, f, {(•, anti apex, 
on inner margin near base, at J, f, and anal angle, and on. 
middle of hindmargin ; third costal spot often double; cilia 
shining whitish-ochreous, on costal spots dark fuscous. Hind- 
wings rather <1 ark purple-grey ; cilia grey. 

Makatoku (Hawke’s Bay), in March ; nine specimens amongst 
deep forest. 

28, PaL chtymrffj/ra^ msp. 

Mnh, 9-10^ mm. Head and tliorax reddish- 

ochreous. Palpi light ochreous. Aiitennte dark grey. Abdomen 
grey. Legs light o,chn,ous, Forewdngs pvatc-Uinceolate, costa 
abnxptly bent near baso, thence motlerately arched, apex acute, 
hindmargin very oblique, slightly giiniate; shining golden- 
ochreoiis; nnirkiugs vtn 7 mdistinct, shining ocUreouB-whitish ; 
a very irregular fascia before middle, a second at both often 
interrupted, and a series of several small spots along hindmargin 
.and apicah portion of costa ; a dark fuscous dot in disc before 
■middle, sometimes obsolete: cilia pale shining goiden-oohreous. 
Hindwings piirplish-grey ; cilia whitish-gr^^^ . 

^Lake Wakatipu (1,100 feet), in December ; taken commonly 
fl^ng ovci- flowery herb^e by the side of a small rivulet. 
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I add a new genus and species to those already described. 

18. CONOPOMORPHA, n. g. 

Head smooth ; no ocelli; tongue moderate. Anteniife 1^, 
in male filiform,.simple, basal.joint moderate, rather flattened. 
Labial palpi moderately long, curved, rough-scaled beneath 
throughout, second joint not reaching base of antennae, terminal 
joint acute. Maxillary palpi rather long, slender, porrected. 
Posterior tibiae thinly clothed with rough hairs above, tarsi 
twice tibiae. Porewings very narrow, parallel-sided, round- 
pointed; 1 simple, 2 from near angle, 3 and 4 short-stalked 
from angle, 7 to costa, 9 and 10 from close together, 11 absent, 
upper margin of cell obsolete towards base. Hindwings half as 
broad as forewings, almost linear, cilia 5; transverse vein 
absent between 8 and 5, 4 absent, 5 and 6 as though from a 
point, 7 free. 

29. Con. cyanospilat n. sp. 

Male, female. —12-14 mm. Head ochreous-whitish, some¬ 
times suffused with fuscous. Palpi whitish, second joint dark 
fuscous except apex, terminal joint with dark fuscous band and 
subapicalring. Antenna grey. Thorax ochreous-whitish, mixed 
with dark fuscous. Abdomen grey. Legs dark fuscous, apex of 
jomts and oblique bands of tibia whitish. Porewings dark 
fuscous, irregularly mixed with whitish-ochreous, tending to 
form small scattered cloudy spots or strigula; costa dotted with 
whitish, with three white strigiila towards base, first two rather 
inwardly, third outwardly oblique, a suffused pair beyond 
middle, and three oblique pairs towards apex, first of these 
meeting a similar pair from inner margin, preceded in disc by a 
small white spot, and followed by a metallic-blue spot; two 
oblique whitish strigulee from inner margin beyond middle, and 
sometimes one or. two others beneath fold; a transverse metallic- 
blue ante-apical line; a small metallic-blue apical spot: cilia 
grey, round apex whitish, with dark fuscous lines. Hindwings 
dark fuscous; cilia grey. 

Taranaki, Palmerston, Makatoku, and Mastertou; com¬ 
mon in February and March amongst dense forest. In repose 
the imago sits either with the fore-part raised as in Gradhtna, or 
closely appressed to surface, but with the four anterior legs 
laterally extended; the latter , position is apparently most habi¬ 
tual, serving to conceal it on the tree-trunks on which it usually 
sits. 
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Art. XXXVI .---on Nomendatiur of Xeir Zroloud 
Geometriiia. 

By E. Mkyriok, B.A. 

[Read before the Philosophical Institute of CaMerbunj^ \.st October, 1H85.1 

The publication of Bcucldcr’s ‘‘ NoiTiGnclatoi* Zoologicus ” Iuih 
enabled me to ascertam that in adopting a certain chisB of genoiic 
names in the Orntnetrina I committed a great indiscretion, since 
these names appear to have been mostly already employed 
generically. I have, therefore, re-named tliosc genera which 
had titles pre-ocenpied by others, reverting to my usual system. 
The following changes are made :— 

Panjsatis, Meyr., to be Paradetis, Meyr. 

Pivnopcca, Meyr., to be Pancyma, Meyr. 

Eurydice, Meyr., to be Homodoth, Meyr. 

Bar paly ce, Meyr., to be Prohohm, Meyr. 

Stratonice, Meyr,, to be Arctesthes, Meyr. 

Thy one, Meyr., to be Asaphodcs, Meyr, 

Herthione^ Meyr,, to be Aulopofa, Meyv. 

Hippolyie, Meyr., to be Epicyme, Meyr. 

Arsinoe, Meyr., to be Anachloris, Meyr. 

Pasithea, Meyr,, to be Notoreas, Meyr. 

Statira, Meyr., to be Stathmonyma, Meyr. 

Atossa, Meyr., to be Kpuxtsis, IVleyr. 

Phyllodoce, Meyr.^ to he QotiophylUu'Moyx, 

For Meyr., the name of Sastra, Walk., may be adopted. 

The genus described as Scoimiuj Stph., is (as I have pointed 
out elsewhere) not the true Scotonia^ bnt is identical with, 
Cep/mlma, Meyr., with which it may be included, the points of 
distinction relied oil being found insufficient. 

But!., is identical with Dklnumodvs, Gn., wliicli 
latter name must be retained; the species will therefore be 
Dichromodes nifjni. 


Art. XXXVIL —On tha hipiders of AV^r Xcafamf 
By A, T. Urqumaut. 

[Bead before the Auckland Institute, V,Hh October, iHBo.l 
Plates VL-VIIL 
Fam. THEEIDIIIXE. 

Genus Linyphia, Latr. 

TAnyphid sp, n. PL VI., %, 1. 

Length of an adult female 5 mm,, and of an adult male 4 mm* 
; .Wtoraa* oval; mahogany-brown, ruguloso; lateral 

li;iargihal couBtrictious at caput moderaie ; median indentation 
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longitudinal; normal grooves moderate; profile line level, 
slightly curved at either end; dyjmis vertical, in height rather 
more than half facial space. 

Eyes on dark spots; four intermediate form a trapezoid 
longer than broad; anterior-centrals dark, close, much the 
smallest of eight; posterior pair rather less than their diameter 
apart, and more than twice that distance from posterior laterals 
next to them; hind-centrals and laterals, which are lai'gest of 
the eight, and placed contiguously to each other on moderate 
tubercles, have a pearl-grey lustre; anterior row of eyes 
straight, posterior row slightly curved, convexity of curve 
directed backwards. 

Leys moderately long, relative length 1, 4, 2, 3 ; i.-iv. nearly 
equal; yellowish-brown colour, faint olivaceous annulations; 
armature erect hairs, spine on tarsi of first pair, and spines on 
tarsi and metatarsi of hind pairs; superior tarsal claws, 1st 
pair, moderately strong, curving at free end; 13 close, short 
teeth, increasing in length, pointing backwards; inferior claw 
smaller than superior, bent, point directed forwards, two short 
close *teeth pointing forwards, basal tooth shortest. 

Palpi resemble legs in colour; palpal claw fine, straight, two 
short teeth near base, "pointing forwards. 

Falces vertical, prominent at base, divergent, mahogany- 
brown ; four sharp teeth outer row, two central long. 

Mawilhe somewhat roundly truncated on outer side, tapering 
at extremity, inclined towards %>, which is about as broad as 
long, prominently recurved. 

Sternum cordate, pitted. These parts have a dark mahogany 
hue. 

Ahdome>i oval, projects over base of cephalothorax; light- 
, brown, small creamy spots; two blackish undulating bands 
extend along the dorsal surface, converging towards each other 
at anterior atid posterior ends ; sides and ventral surfaces light 
brown, fine hairs. Fw/m yellowish-brown, semicircular, trans¬ 
versely wrinkled eminence, concave within; talioa on posterior 
side looped up ; projecting from above is a ladle-like apophysis; 
translucent yellow, reddish extremity. 

The m.ale resembles the female in form, colour, and markings, 
but is rather slinmier and shorter. Palpi have tints of legs; 
humeral joint long; cubital short; radial cup-shaped; digital 
oviform, tapering at extremity; convex and hairy externally; 
concave within, comprising palpal organs, which are complex, 
most noticeable on outer side, two short apophyses directed 
downwards; projecting at apex is a semi-transparent, concave, 
pointed, greenish membrane ;, springing frpm the inner side, 
near the articulation at the two joints, is a remarkably long, 
slender, curved dark process, 
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Tins species is common in damj) spots beneatli open manuka, 
under long grass, etc; spins a fine horizontal web across 
hollows. Pairs in October-November. 

Te Karaka, Auckland, A.TAJ. 

Lmyphia trisphathulatat sp. n. PL VL, fig. 2. 

Length of an adult female 3 mm., and of an adult male 3 mm. 

Cephalothorax oval, moderately constricted at caput; rugulose, 
glossy, yellowish, or light greenish-brown ; lateral margins and 
wide median band dark olive-green; median indentation some¬ 
what lozenge-shaped, apex directed posteriorly; normal grooves 
rather faint; clypeus slightly concave, projects forwards ; equals 
half depth of facial space. 

Kyes disposed in two slightly arched transverse rows, forming 
a narrow oval space; four centrals form a trapezoid, longer 
than broad ; anterior pair close, darkest and much the smallest 
of eight; hind-centrals largest, of eight, placed on black oval 
tubercular eminences, rather more than their diameter from 
each other, and the hind-laterals next to them; lateral eyes 
seated obliquely on rather strong black tubercles, more than 
their diameter apart, and less than that space from the fore- 
centrals. 

Legs slender, long ; relative length 1, 4, 2, 8 ; i., ii., iv. nearly 
equal; colour of cephalotliorax; tibiae and metatarsi have oliva¬ 
ceous aunulations ; armature few dark hairs and slender spines; 
superior tarsal claws, 1st pair, rather weak, slightly curved, 
about 10 short, close teeth, inemasing in length ; inferior claw 
smaller than, superior, bent, one tooth, point behind. 

Falpi have tints and armature of legs; palpal claw weak, 
straight;, apparently no teeth. 

Falces vertical, slightly divergent; pale-amber; three teeth 
outer row, inner small pomts. 

MaMllo! nearly twice as long as broad, obliquely truncated 
on outer side, inclined towards lip, which is about as broad as 
long, everted, dark hue. 

; broad cordate, blackish-brown, pitted. 

Abdomen ovoid, pointed posteriorly, projects forwards; pe- 
tiolum rather long ; yellowish or brownish mottled with a lighter 
tint; two irregular (in some examples partially composed of 
spots) dark-chocolate bands converge from base towards spin¬ 
ners; at posterior end are a series of dark angular lines whose 
vertices are directed'forwards. Vulm somewhat circular, promi¬ 
nent, membranous, rugose, brownish eminence, concave within; 

; tibia on posterior side produced into clear pale-amber coloured 
ladle-shaped apophyses with reddish margins, projecting from 
between the latter is: a similar but longer apophysis, 

does-/not differ essentially from female, legs rather 
longer , and abdomen slimmer; specific pattern in some examples 
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consists of a double row of spots. Palpi pale yellow; humeral 
joint long, cubital and radial short, latter cup-shaped, few dark 
strong hairs ; digital joint large, ovoid, convex, and moderately 
hairy externally; palpal organs complex, series of flattish lobes 
projecting forwards; on upper side, close to articulation of 
digital and radial joints, is a remarkable dark-red crescent¬ 
shaped process. Projecting forwa.rds on the lower side is a pale 
greenish membrane, mai’gins dark, rounded, serrated. 

Taken amongst low vegetation; forms a fine open horizontal 
web across hollows in shady places. Commences pairing about 
November. 

Te Karaka, Auckland, A,T. U, 

Genus Theridium, Walck. 

Theyidimn vanmn, sp. n. PL VI., fig. 3. 

Length of an adult female 7 mm., and of an adult male 
44 ^ mm. 

Oepholothomx broad oval, moderately constricted in front; 
yellowish-brown, suffused about margins and furrows with'dark 
brown; median fovea somewhat oval, deep; radial and caput 
strije moderate; profile contour low arch ; clypem slightly pro¬ 
minent, in height more than half facial space. 

Eye disposed in two transverse curved rows, forming a 
narrow oval space; four centrals form a quadrilateral figure 
rather longer than broad; hind-centrals rather more than their 
diameter apart, and a diameter and a half from the hind-laterals; 
fore-centrals dark, seated on bi'own tubercular prominences; 
laterals close, placed obliquely on moderate tubercles; these 
eyes and hind-centrals have a pearly lustre. 

Leys long, moderately slender; 1, 4, 2, 8 = 16, 18, 11, 8 
mm.; clear light-brown, aunulated; armature strong dark hairs 
and bristles; superior tarsal claws, 1st pair, moderately strong 
and curved, free, and more than half claw, tip bent; 6 teeth, 5 
basal rather strong comb-teeth, increasing in length; outer 
strongest and longest, curved backwards; inferior claw smaller 
than superior, sharply bent, one curved tooth. 

Palpi colour and armature of legs ; palpal claw short, 
sharply curved, 7 long open comb-teeth, forming an even line 
with point of claw. 

Falces conical, slender, nearly vertical, yellowish-brown, few 
sharp teeth. 

Maxillas long, obliquely truncated on outer side, yellowish- 
brown, inclined towards Up, which is twice as broad a.a long. 

Abdomen large, very convex above, projects over base at 
cephalotborax ; pointed at spinners; ground colour light-brown, 
spotted and blotched with dark greenish-brown, few light 
streaks ; median band irregular, somewhat leaf-like, between it 
and spinners are a few angular marks, apices directed forwards; 
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lateral margins dark oblique streaks ; branchial opercula oraiige- 
red. Genital organ large, oqncave within; anterior membrane 
or labrum forms a narrow transversely wrinkled hood, centrally 
produced into a tapering process, directed backwards; labiiun 
large, dark, everted, 

Male much smaller than female, less distinctly marked, tints 
darker. Actual and relative length of Leys differ from females, 
1, 2, 4, 3 = 14, 11, 9, 7 mm. 

Palpi furnished with black hairs, have the bright-reddish 
hue of legs, with exception of radial and digital joints, which 
have a blackish-brown tint; humeral joint long, cubital and 
radial short, latter cup-shaped; digital joint oval, convex, and 
hairy externally,'convexities directed towards each other; con¬ 
cave within,palpal organs simple lobes,terminating with a broad, 
concave, curved greenish membranous process, with dark margins, 
(a) Cephalothoraos light yellow-brown, faintly suffused with 
dark tint, Leyn shade lighter than ceplialothorax, arm^^li mode¬ 
rately marked. Abdomen dull, pale yellow-brown, spotted and 
marked with dark-brown, specific pattern more or less oblite¬ 
rated.' has more or less light tmts of female. 

(/3) Cephalothorax glossy brown-black. Leya clear light- 
brown, or greenish-brown, annulations dark. Pattern on abdo- 
men resembles type form, but darker. Male has the characteristic 
dark coloration of the variety. ' 

(y) Marks on abdomen black, resemble type form, ground 
colour slaty-grey, mottled with creamy-white. 

This species is common about buildings, and is to be met 
with on shrubs. Commences pairing about October; young 
rarely hatched before November. Cocoons are fabricated througli- 
out the summer until the end of May, when mature examples— 
as is generally the case with species of this iainily—bo<jome 
scarce during the winter mouths. The female usually constructs 
from 2 to 4 pea-shaped cocoons about 10 mm. in deptli, (jomposod 
of light-brown silk, of a soft felty texture, coutamiug from 
60-B6Q imagglutiuafced Hpherical straw-coloured eggs. Tho web 
is of normal form---rvi!i5#, a .series of lines intorsecting one another 
in different planes, and at various angles. 

Te Karaka, Auckland, *4.7'. t/. 

Theridium vemeulaturn, sp* n. PI, VXL, fig 1. 

- Length of a mature female 4-4^ mm., and of ah adult 
male 8 mm. 

] : GepJialdtkotm oval, moderately constricted iu; front; glossy, 
yellbwish-brown oolour, suffused with a darker hue; caput 
convex, well-defined; indentation below eyes; thoracic fovea 
large, somewhat circular; radial striie moderate ; contour of 
profile arched; prom in height about equal to depth 
:Ch'<^ular':arear':^’^ 
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Pour central eyes nearly form a square; fore-pair furthest 
apai*t, dark, placed on prominent tubercles, hind-pair less than 
their diameter apart; laterals contiguous, seated obliquely on 
moderate tubercles; hind-laterals more than their diameter from 
posterior median eyes; fore-laterals close to anterior-centrals; 
side and hind intermediate eyes have a pearl-grey lustre. 

Legs slender, relative length 1, 4, 2, 3 = 9, 7, 6, 4| mm.; 
clear pale-brown, dark annuli, furnished with black hairs and 
fine erect bristles; superior tarsal claws, 1st pair, moderately 
strong and curved, seven comb-teeth pointing forwards, in¬ 
creasing greatly in length and strength, apical teeth have form 
of free end of claw, and are directed outwards; inferior claw, 
smaller than superior, sharply bent, free and long and fine, one 
strong tooth, point behind. 

Palpi slender, clear pale-brown, terminal joints reddish- 
brown, digital joint furnished with strong black hairs; palpal 
claw has seven teeth, increasing in length, directed forwards. 

Falces slender, vertical, brownish-amber colour. 

Maxilloi long, linear, obliquely truncated on outer side, 
yellowish, inclined towards which is broader than long, 
obtuse, dark. 

Sternum cordate, brownish. 

Abdomen broad-oval, slightly cleft at base, very convex above, 
pointed at spinners; clothed with nearly erect light hairs, 
ground colour brownish, mottled and marked with various tints 
of brown, buff, and purple; a purple and brown lance-like mark 
with buff margins extends more than half across median line, 
on lateral margins are a series of obhque marks; ventral surface 
brownish-yellow, fine hairs. Between branchial opercula extends 
a transverse greenish-brown eminence, semicircular on anterior 
side, in centre of eminence is a somewhat circular depression— 
the genital organ; labia on posterior side terminate in two dark, 
conical processes directed outwards. 

The male is only 8 mm. in length, does not differ.essentially 
in colouration or markings from female ; cephalothorax more 
elongated; abdomen slimmer, petiolum exposed. Only marked 
difference in legs, little shorter. Palpi moderately long and 
slender, straw-coloured, except two apical joints which have an 
amber hue. Humeral joint long ; cubital and radial short, about 
equal in length, furnished with bristles, latter joint cup-shaped; 
digital joint oviform, convex, and sparsely haired extezmaliy, 
convexities directed towards each other; palpal organs simple, 
form a glossy, rugose lobe, partially truncated, with slight dark 
indentation at about two-thirds of its length, tapering and 
roundly pointed at apex; connected with darkish indentation, 
and projecting slightly forwards, is a reddish margined membrane. 

(<«.)—Dull light brownish-umber, bright colours absent, 
specific marks brownish. 
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This species spins a web of normal form about buildings, on 
trees, etc.; fabricates its first cocoons in November, they have a 
broad-oval form, 3 mm. in diameter, greenish-brown, of a soft 
felty texture, suspended by fine lines, contain about 128 un¬ 
agglutinated, spherical, straw-coloured eggs. Pairs about end 
of October. 

Te Karaka, Auckland, A*T*U. Common in the district. 

Thmdiujn hlattens, sp. n, Plate VII., fig. 2. 

Length of a mature fenaale, 2|- mm. 

Oephalothorax broad-oval, moderately constricted at caput, 
which is prominent; median indentation transverse oval; it is 
glossy, greenish-yellow, suffused with dark olive; profile line 
rises abruptly from thoracic junction, dips into indentation, then 
forms a moderate arch across caput. Olypeus prominent, slopes 
forward, about half facial space. 

Pour central eyes form a square, anterior pair prominent, 
dark, and rather smaller than the rest, which are flatter, have a 
pearly lustre, and placed on lake-coloured eminences; hind- 
centrals are about as far from each other as they are from the 
hind-laterals next to them—a space equal to their diameter; 
laterals nearly contiguous, seated obliquely on small tubercles, 
fore-pair close to anterior-centrals. 

Legs long, slender, 1, 4, 2, 8; clear yellowish-brown, black 
anhulations; armature fine erect hairs, long bristles; superior 
tarsal claws, 1st pair, rather weak and straight, tip bent, seven 
comb-teeth increasing in length and strength; interior claw 
smaller than superior, raoderately bent, one pointed tooth. 

Palpi moderately long, resemble legs in colour and armature; 
palpal claw short, curved, 4 long comb-teeth, forming an even 
line with point of claw. 

Falces vertical, slender, yellowish, suffused with dark-olive, 
fangs short, 

Maokllos broad, somewhat rounded on inner, and obliquely 
truncated on outer side, moderately inclined towards labium^ 
which is rather broader than long, somewhat pointed, 

Sternuyn broad-cordate; these parts are dark-brown. 

Abdomen oviform, ^ broad, pointed at spinners, projects over 
base of cephalothorax, very convex above; ground-colour gale- 
purple and yellowish tints, thickly marked with small pui’ple 
spots; wide central and transverse black bands, margined with 
pale-yellow at their extremities, form a large cross-like figure; 
ventral surface black, few yellow spots, spinners short. Vulva 
prominent brownish circular eminence, orifice large. 

Te Earaka, Auckland, 17. 

Theridium Plate VIL, fig. 3. 

Length of an adult female, lf-2 mm., and of an adult male, 
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Cephalothorax broad-oval; lateral marginal constrictions at 
caput modk'ate; clear pale stone-colour, rugae scale-like; me¬ 
dian band and lateral margins dark-olive; median indentation 
broad shield-shaped; contour of profile slight double arch ; 
clypeiis j)romineut, less than half facial space. 

Four intermediate eyes are placed on oval black spots, and 
form a trapezoid longer than broad, whose shortest side is in 
front; fore-centrals dark, smallest of eight; space between hind- 
centrals—which, with side eyes, have a pearly lustre—is less 
than an eye’s diameter, and the interval between each and the 
hind-lateral next to it more than an eye’s breadtli; laterals 
contiguous, seated obliquely on dark tubercular prominences, 
nearly their diameter from fore-centrals. 

Legs longj slender, 1,2,4, 8; more transparent than cephalo¬ 
thorax ; armature few dark hairs and strong erect bristles ; 
superior tarsal claws, 1st pair, slightly curved from base, 
straightening at free end, tips bent; about 7 comb-teeth, in¬ 
creasing in length and strength; inferior claw smaller than 
superior, bent sharply downwards and outwards, apparently 
only one tooth. 

Palpi long, slender, resemble legs in colour and armature ; 
palpal claw Ihke tarsal claw, 5 teeth. 

Fakes vertical, divergent, normal clear hue ; double row of 
teeth, 3 outer strong. 

Maxill(B somewhat oviform, apices and inner margins fringed 
with black hairs, inclined towards labium. y which is broader than 
long, prominently everted, dark hue, pale apex. 

Stermm broad-cordate, normal hue. 

Abdomen oviform, convex above, yellowish, more or less 
mottled with various shades of reddish-bx’own—in some examples 
faint; three longitudinal olivaceous spotted lines converge from 
base to si^inners; lateral margins and ventral surface marked 
with streaks of similar colour; in some examples dark marks on 
cephalothorax and abdomen nearly absent, and buff patch at 
posterior end of abdomen prominent. FuW large, somewhat 
coniform, concave within, exterior rugose membrane has tints of 
tortoise-shell, with a pale median band terminating at margin in 
a pale amber-coloured spoon-shaped, short apophysis, directed 
backvrards ; orifice large, somewhat reniform ; projecting from 
posterior margin of labia is a second spoon-shaped apophysis, 
longer and larger. 

; nearly equals female in length, broader, 

strise more defined, lateral margins have pinkish eminences over 
each coxal joint. Palpi yellowish, humeral joint long, cubital 
and radial short, latter cup-shaped; digital joint broad-oviform, 
convex and haii'y externally, convexities directed towards each 
other; palpal organs simple, series of reddish lobes, projecting 
beyond them on lowor side is a pointed black process* 



192 


Trcmactions, — Zoology, 


Abdomen somewhat diamond-shaped, yellowish, mottled with 
orange-red, buff patch at posterior end; series of olivaceous 
spots, form median band; streaks and marks on lateral margins 
and ventral surface. 

Mature examples, especially females, may generally be taken 
thi’oughout the winter months. Until winter rains set in, these 
little spiders are often numerous about pastures and amongst 
low native vegetation in damp spots. They spin a fine 
horizontal web, with a small triangular mesh; one portion is 
drawn up to a stem or blade, beneath which the spider rests, 

Te Karaka, Auckland, A,T,U. 

Theridium calycife^'mi^ sp. n. PI. VII., fig. 4. 

Length of an adult female, 4 mm. 

Cephalothorm broad-oval, lateral marginal constrictions at 
caput moderate; rugulose, brownish-yellow; caput, median band 
and marginal zone brown; fovea large, somewhat oval; radial 
and caput strias well-defined; contour of profile rises from 
thoracic junction at an angle of 45°, notched at median indenta¬ 
tion, caput shghtly arched; chjpem convex, in height rather less 
than half faci^ space. 

Eyes about equal in size, seated on black spots; four centrals 
nearly form square, anterior pair furthest apart, dark; hind-pair 
are one eye’s breadth from each other, and rather more than 
that space from fore-centrals; laterals nearly contiguous, placed 
obhquely on tubercles; more than their diameter from hind- 
centrals. 

Legslong, slender, relative length, 1,4,2,8 = 10,7,6,5.mm.; 
yellowish, dark annuli at articulation of joints, except tarsal; 
femora spotted; armature hairs and numerous strong bristles, 
tarsi of hind pair furnished with, on under side, strong curved 
hairs; superior tarsal claws, 1st pair, moderately curved, tip 
bent, 7 teeth increasing in length and strength, 8 apical teeth, 
strong, in form resemble free end of claw, directed outwards; 
inferior claw smaller than superior, bent downwards, 1 tooth, 
point behind. 

Palpi colour and armature of legs, palpal claw resembles 
tarsal claw, 6 teeth." 

Falces convex, brownish-yellow, project a little forwards, 
one socket tooth. 

MaMllm somewhat spathulate, yellowish, inclined towards 
lahkmi, which is broad, everted, nearly half length of maxillse, 
greenish tinge. 

heart-shaped, yellowish, margined and spotted with 

chocolate. 

Abdomen elongate-oval, dorsal surface covered by a brown 
ovoid, leaf-like mark, median band strongly dentated, tapering 
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posteriorly, creamy color, brown marks; ventral surface light- 
brown. Vuha moderately prominent, circular, concave within, 
on posterior side are two black cone-like processes, apices 
directed backwards. Branchial opercnla resemble yellowish 
cup-shaped calyces, acute apices directed towards genital organ. 

Te Karaka, Auckland, A.T.Li. 

Theridium cniciferum, sp. n. Plate VII., fig. 6. 

Length of an adult female 5 mm., of an adult male 4 mm. 

Gephalothorax broad oval, slightly compressed before, glossy, 
light-brown; median band and marginal zone dark-brown ; 
median indentation circular, stride moderate; profile line rises 
from thoracic junction at an angle of 20°, then slopes across 
caput. Clypeim moderately prominent, in height about two- 
thirds depth of ocular area. 

Eyes on dark spots, four central nearly form a square, 
anterior pair dark, seated on prominences ; posterior pair rather 
more than their diameter apart, and closer to each other than 
each is to the hind-lateral next to it; laterals placed on 
tubercles, nearly contiguous. 

Legs long, slender, 1, 4, 2, 8; first pair dark, ii., iii., iv., 
yellowish, speckled as far as tarsi, brown annuli at articulation 
of joints; furnished with few hairs and erect bristles ; superior 
tarsal claws, 1st pair, 8 comb-teeth increasing in length and 
strength; inferior claw nearly equals superior in strength, 1 
strong tooth. 

Palpi pale yellow, slender, armature of legs; palpal claw 6 
teeth, increasing in length and strength. 

Falces conical, nearly vertical, chocolate-brown, few teeth. 

Maaillm long, somewhat roundly truncated on outer side, in¬ 
clined towards labitmi, which is broader than long, rounded; 
these parts have a greenish-yellow tinge. 

Sternum broad coi’date, rugulose, stained round margins and 
spotted with purple-brown. 

Abdomen oviform, convex, pointed at spinners; ground-colour 
olive-brown ; on dorsal surface there is a large brownish-black, 
nearly ovate, indented leaf-hke mark; on the fore part there is 
in some examples a well-defined cross, the base of which is 
creamy-white, margined with black, and directed forwards; re¬ 
maining portions purple, picked out with whitish lines; between 
cross and spinners are several creamy spots throwing off oblique 
purple lines; lateral margins have several creamy, purple- 
spotted bands, and oblique dark bars; round spinners, and on 
ventral surface, are creamy purple-spotted marks. Vulva yel- 
iowisli-brown, transversely wrinkled, oval eminence, concave 
within; projecting from anterior side, directed backwards, is 
a short tapering process, labia form ; on posterior side, a dark, 
tumid, projecting Up, partially cleft in centre, 
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Male rather shorter than female, eephalothorax and abdomen 
more elongated, does not differ essentially in coloration or mark¬ 
ings. Legs resemble female in colour and armature, but differ 
in their relative and actual length, 1, 4-2, 8, = 18, TJ, 5 mm. 
Palpi rather long, slender, clear yellow-brown, sparsely furnished 
with coarse black hairs; humeral joint long, cubital and radial 
short, do not differ much in size, slender, cup-shaped ; projecting 
from superior surface of former, ai*e two strong, long bristles; 
digital joint oval, rugulose, mahogany colour; convex and 
hairy externally, convexities directed towards each other; con¬ 
cave beneath; palpal organs moderately complex; viewed from 
beneath, concavity at base is covered, for about one-fourth of 
length of joint, by a wide membranous band, little beyond 
transverse band, projecting forwards from margins of concavity 
are two short and stout apophyses; between these is a shield¬ 
shaped eminence, produced at its fore extremity into short, dark, 
horn-like processes. 

Species common, frequents manuka; examples, male and 
female, differ greatly both in shades of coloration and distinct¬ 
ness of specific pattern; in yellowish or brownish-creamy speci¬ 
mens the cross-like figure is more or less obliterated, and devoid 
of lake markings. Pairs about November. 

Auckland, A.T.U. 

Therulium triloris^ sp. n. PI. VIIT., fig. 1. 

Length of an adult female 5 mm., and of an adult male 4 mm. 

Cephulotkomx oval, bright mahogany-brown; lateral mar¬ 
ginal constrictions at caput moderate; median indentation, 
which is somewhat circular, and radial striae well marked ; 
profile rises with a slight arch to occiput, forepart of which is 
prominent; clypem moderately prominent, in height equals half 
facial space. 

Eyes form two transverse curved rows, convexity of curves 
directed forwards, hind-curve slight; eyes placed on dark spots ; 
four intermediate form a quadrilateral figure, longer than broad; 
anterior centrals darkest and rather smallest of eight; interval 
between bind pair equals their diameter; laterals, which ai‘e 
seated obliquely on dark tubercles, one quarter of their breadth 
apart, are rather further from hind-centrals • than the latter 
are from each other. 

rather short, relative length 1, 4, 2, 3; yellow-brown, 
dark greenish annuli at articulations; armature erect hairs, few 
bristles; superior tarsal claws, 1st pair, moderately strong, curved, 
9 comb-teeth increasing in lengtli and strength; inferior claw 
rather stout, bent, 2 close teeth, basal small. 

Palpi resemble legs in colour and armature; palpal claw 
strong, curved, 7 comb-teeth directed forwards, forming an 
even Tine with point of claw, 
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Falces prominent at base, vertical; light red-mahogauy 
colour; one strong tooth near extremity. 

MaosilUB obliquely truncated on outer side, inclined towards 
Uhiitm, which is somewhat oval, more than half length of 
maxillae, everted; these parts have a brownish tint, labium 
darkest. 

Ste7*mm broad cordate, rugulose, chocolate-brown. 

Abdomen oval, moderately con vex above, projects over base 
of cephalothorax; brownish-black, sparingly clothed with fine 
light hairs; encircled and centrally divided with creamy-coloured 
disjointed bands; marginal bands extend from spinners along 
ventral surface to branchial opercula. Genital organ vermiform, 
pendulous, directed backwards; pale amber-colour, extremity 
reddish; projects from much wrinkled integument of a darker 
hue, 

Male shorter and shmmer than female, resembles her in 
specific pattern, colour, and armature ; caput rises higher, pro¬ 
jects further forwards, causing hind and especially the fore-row 
of eyes to form a stronger curve. 

rather longer than female’s, i.~iv,, ii.-iii., nearly equal, 
strong black hairs. 

Palpi mahogany-colour; humeral joint long; cubital and 
radial short, latter cup-shaped, greenish; digital joint oval, 
convex, and hairy externally, convexities directed towards each 
other; palpal organs moderately complex, lobe-like, posterior 
half dark; projecting at extremity is a broad black, concave, 
sharply pointed process. 

Taken on shrubs; cocoons two or more, whitish, globular, 
4 mm. in diameter, suspended by a shorfe silken line to inferior 
surface-of leaf; about 15 light-coloured spherical eggs, not 
agglutinated togetlrer; web normal intricate lines. Pairs in 
November. 

Te Karaka, Auckland, A.T. U. 

Tkefidmm squalide^ sp. n, Plate VIII., fig. 2. 

Length of an adult female, 5 mm. 

Cephalothoraai oval, moderately compressed at caput, glossy 
red-mahogany; median fovea narrow-oval, deep, nearly length 
of thorax; caput and radial striae well-marked ; contour of profile 
rises .gradually from thoracic junction, forming a slight arch 
across caput; clypmis vertical, convex, indentation below eyes; 
height equals depth of ocular area. 

Four central eyes form a trapezoid whose shortest side is 
between anterior pair, which are smallest of eight; posterior 
pair less than their diameter apart, rather more than their 
breadth from hind-laterals; posterior centrals and side eyes have 
a pearl-grey lustre, latter largest of eight, close, placed obliquely 
on moderate tubercles, 
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Legs moderately long and slender; 4,1, 2, 3, iv. pair slightly 
exceeds i. in length; colour yellowish-amber; armature erect 
black hairs, few fine bristles; superior tarsal claws, 1st pair, 
moderately strong and curved, 7 rather short close teeth, in¬ 
creasing in length; inferior claw smaller than superior, bent 
downwards and forwards, two teeth, basal shortest and stoutest. 

Palpi rather long and slender, resemble legs in colour and 
armature, strong hairs on digital joint; palpal claw rather weak, 
6 or 6 short teeth. 

Falces prominent at base, vertical, divergent, rugulose, bright 
red-mahogany, 3 strong teeth. 

Maxilhr long, Imear, somewhat rounded, with lip-like in¬ 
dentation at apex (apparently caused through pressure of fangs), 
inclined towards labium, which is broader than long, everted; 
these parts have a bright red-mahogany colour. 

Sternum cordate, pitted, dull mahogany-colour. 

Abdomen ovoid, yellowish-brown, clothed with light hairs. 
Vulva yellowish brown, transversely wrinkled, somewhat oblong, 
convex eminence, concave within, projecting posteriorly from 
anterior side there is a yellowish amber-coloured protuberant 
lip, with incurved margins, 

Te Karaka, Auckland, A,T.U, 

Thendkmi setiger, sp. n, Plate VIII., fig. 8. 

Length of a mature female, 3 mm. 

Cephalothorax oval, moderately constricted forwards, caput 
prominent in front; rugulose, glossy brown-black; median 
indentation semicircular, convexity directed backwards ; normal 
grooves moderate; profile contour forms a slight arch across 
caput, roundly curved posteriorly; chjpeus projects prominently 
forwards, pointed; indentation below'^ eyes, in height nearly 
equals depth of ocular area. 

Eyes large, four centrals form a square; anterior pair dark, 
placed somewhat obliquely on angular projections; posterior 
row, rather less than their diameter apart, form a slight curve, 
convexity of curve directed backwards ; lateral eyes, which have 
the pearly lustre of hind-centrals, are contiguous, and seated 
obliquely on reddish-brown tubercles, space between them and 
fore-centrals rather less than interval between latter pair. 

Legs moderately long and strong, relative length, 1, 4, 2, 3 ; 
i. longest, ii. nearly equals iv.; pellucid-grey, well-defined black- 
brown annulations; armature strong liairs, few bristles. Supe¬ 
rior tarsal claws, 1st pair, moderately cmwed, 7 comb-teetb, 
increasing in length and strength; inferior claw fine, bent, 
apparently no teeth. 

resemble legs in colour and armature, palpal claw 
strong, curved, 5 long comb-teeth forming an even line with 
point of claw, 
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Falces tapering, project slightly forwards, reddish-brown. 

Manilla! acute oval, inclined towards lip, which is nearly 
twice as broad as long ; everted, one-third length of maxilla). 

Sternum broad cordate; these parts are chocolate-brown, 
rugulose. 

Abdomen broad oval, strongly convex above, rises somewhat 
abruptly from thoracic junction; sparingly clothed with strong 
erect hairs and bristles ; ground colour greenish-brown, slightly 
suffused with dull-pink, mottled with brown-black; median 
band faint, tapers towards spinners, black marks at base ; on 
lateral margins are four oblique brown-black bars, streaked on 
posterior side with pink, converge towards spinners, which are 
short. Vulva somewhat conical, reddish-black, prominent emi¬ 
nence, orifice circular, large. 

Te Karaka, Auckland, A.TA). 

Theridiim zantholahio, sj). n, Plate VIII,, fig. 4. 

Length of an adult female, 4 mm. 

Cephalothorax broad oval, constricted anteriorly; light amber- 
colour; median band brown, lateral margins faintly mottled 
with a similar hue; median indentation broad, U-shaped, large, 
moderately depressed; contour of profile rises at an angle of 
40^, then slopes slightly to ocular area ; clypeits prominent, in 
height about half facial space. 

Four intermediate eyes form square, anterior pair dark; 
posterior pair less than their diameter apart, about that space 
from side-eyes, which are smallest of eight, contiguous, placed 
obliquely on small tubercles. 

Legs moderately long and slender, relative length 1, 4, 2, 8 ; 
have hue of cephalothorax, rather faint brown annuiations; 
armature dark hairs and erect bristles; superior tarsal claws, 
1st pair, curved, 5 long comb-teeth; inferior claw moderately 
strong, free and fine, bent, 1 tooth, small point behind. 

Palpi resemble legs in colour and armature, palpal claw 
curved, 7 long comb-teeth, forming an even line with point of 
claw\ 

Falces project slightly forwards, moderately slender, dark 
amber-colour, about 3 blunt teeth. 

Mawillw long, linear, roundly tmncated on outer side,' 
moderately inclined towards labium, which is nearly twice as 
long as broad, somewhat pointed; these parts have a reddish- 
amber hue, suffused with brown. 

Sternum cordate, yellowish, margined with chocolate. 

Ahdomm oviform, convex above, yellowish-brown, suffused 
with dull pink; a broad, somewhat spathulate, irregularly 
pinnatifid median band, dark brown at basal end, lighter and 
spotted at truncated apex, extends two-thirds across the 
abdomen; lateral margins spotted and streaked; transverse 
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dark bands on ventral surface. Anterior portion of vuha 
consists of a reddish-black oblong, transverse, tapering eminence, 
circular fovea at either end, projecting upwards; on posterior 
side is a larger broad, clear yellow incurved lip. 

Web consists of irregular lines ; cocoons ovoid, yellowish- 
brown, undulations shaded with brown, loose felty texture; 
contain about 40 pale straw-coloured spherical eggs, not agglu¬ 
tinated together, but wrapped in a second delicate soft silky 
cocoon. 

Taken in March ; Cliffs, North Shore, Auckland, A,T,U. 

Theridium sericum, sp. n. PI. YIII., fig. 5. 

Length of a mature female 9 mm., and of immature male 5 mm. 

Cephahthorax broad-oval, glossy, yellowish-brown, moderately 
constricted in front; median fovea circular, radial and caput 
striae moderately-marked ; contour of profile rises at an angle of 
46^^ from thoracic junction to verge of median indentation, then 
slopes across caput. Clypeiis convex, prominent, in height more 
than half facial space. 

Eyes disposed in two transverse curved rows, forming a 
narrow oval space ; four intermediate eyes nearly form a square ; 
anterior pair darkest and I’ather smallest of eight; posterior pair 
rather less than their diameter apart, and niore than that in¬ 
terval between them and lateral eyes next to them ; side eyes 
contiguous, placed obliquely on small black tubercles, have the 
pearly lustre of hind-centrals. * 

Legs moderately long and strong, 1, 4, 2, 3 = 18, 15, 14, 10 
mm.; reddish-brown; armature fine dark hairs and slender 
bristles; superior tarsal claws, 1st pair, moderately curved, 
free and thickening a little, tip bent inwards, 7 comb-teeth 
rapidly increasing in length and strength, strong teeth have 
somewhat the form of free end, directed forwards; inferior claw 
sharply bent, 2 teeth differing in size, close together. 

Palpi resemble legs in colour and armature, palpal claw re¬ 
sembles superior tarsal claw, 7 teeth. 

Falces convex, tapering, directed moderately forwards, few 
teeth, bright light-mahogany colour. 

Maxillm long, pointed, much inclined towards labium, which 
is somewhat oval, apex truncated, less than half length of 
maxillse; these organs have a reddish-brown hue, apices light. 

Stermm broad cordate, yellowish-brown, few dark hairs. 

Abdomen oviform, convex above; chocolate-colour, series of 
four or five creamy-brown angular bars on dorsal surface, few 
fine dark hairs, abdomen has a soft silky lustre. Vulva on 
anterioi^ side forms a low wrinkled, membranous arched hood, 
centrally produced into a yellowish spathulate process, directed 
backwards ; moderately concave within, yellowish; oblong oli- 
v^eons mark in centre. 
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, Male smaller than female, resembles her in form, markings, 
and colour. Lens, relative length, 1, 4, 2, 3 = 11, 9, 8J, 7 mm. 

Some examples of this species are of a very dark brown- 
chocolate colour, specific pattern faint. These spiders are not 
uncommon in buildings, and under bags ; mature examples 
may be taken throughout the winter montlis. Their webs are 
formed of fine lines, with a silky lustre, intersecting one another 
in various planes and at different angles. Cocoons are fabri¬ 
cated from about December to May, resemble loose balls, 
10 mm. in diameter, of soft white wool; are suspended by a 
few short lines, generally close .to the walls or roof, visible 
within are about 88-120 whitish spherical eggs, not agglutinated 
together. 

Te Karalca, Auckland, A,TJ], 

Fam. THOMISID.E. 

Sub.-Fam. PmLonRomNiB. 

Genus Hemicleea, Thorell, 

Hemicloia plautiis,^ sp. n. Plate VIII., fig. 6. 

Length of an adult female, 13-16 mm. 

Oephalothorax oval, very depressed, one-fourth longer than 
broad, moderately constricted forwards; mahogany - colour, 
glossy, rugose ; sparsely clothed with light-yellowish pubescence, 
few interspersed fine plumose hairs, and erect black hairs, mostly 
about lateral margins. Caput relatively wide, squarely trun¬ 
cated, three depressions on median line, two anterior foveae 
circular; basal depression forms with thoracic indentation a 
fiddle-like mark ; caput and radial stri© distinct. Contour of 
profile level. Clypeiis projects sensibly forwards, in height less 
than diameter of a fore-central eye. 

Eyes small; posterior row slightly curved, convexity of 
curve directed forwards; median eyes smallest of eight, fiat, 
and rather closer to one another than each is to the lateral eye 
next to it; anterior row shortest, straight; intermediate eyes, 
which are largest of eight, rather more than their radius apart, 
and about twice that interval from fore-laterals, form with hind- 
cenfcrals a trapezoid whose anterior side is shortest; space 
between fore and hind intermediate eyes more than diameter of 
a fore-central; interval between laterals, which are seated on 
slight eminences, nearly equals space between hind-laterals and 
hind-centrals. 

Belative length of legs 4-2, 8-1 = 23, 18 mm.; in some 

* Since this paper was read, through the courtesy of P. Goyen, Esq., of 
Dunedin, I received a brief description of Koch’s JS. royenhaferi, to which 
H, ptautw bears bo close reseroblance that it may not retain specific rank. 
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examples 4, 2, 3, 1; yellowish or reddish-brown, sparsely fur¬ 
nished with fine erect hairs ; 1 or 2 spine-like bristles on femora, 
upper side ; i.-ii. pair rather stoutest; 2 spines at base of meta¬ 
tarsi ; tibiae of ii. pair 1 spine; tibiae of iii.~iv., 3 spines; meta¬ 
tarsi, 5 spines ; exinguhial joint of iv. longest. Tarsal claws, 
1st pair, coarse, slightly sinuated, free, and curved into a hook; 
inner claw, 15 teeth; basal end has 12 long fine comb-teeth 
increasing in length, 3 coarse at extremity of row, curving back¬ 
ward ; outer claw 12 sparse teeth, increasing greatly in length 
and strength, curving backwards ; 4th pair, inner claw, 10 teeth 
increasing greatly in length, 4 terminal teeth sparse; outer, 8 
coarse open teeth. The number of teeth on the claws differ m 
different individuals. Probably the maximum number, are given 
in the described example. Claw-tuft and scapula hairs mode¬ 
rately long, fine, terminal half linearly incrassated, serrated; 
latter hairs extend to base of matatarsi on i.-ii. pahs. 

Palpi like legs in colour, strong ; long black hairs, spine on 
humeral joint; digital joint densely clothed with short hairs, 
2 long spines beneath palpal claw, which is fine, curved, about 
5 teeth. 

Falces strong, conical, very gibbous, base projects forwards, 
apices outwards ; glossy, reddish-black; fang long, fine. 

Maxillm tumid at base, fore-half linear, rounded at apex, 
directed outwards ; strong hairs on inner margin. 

Labixim conical, roundly truncated, more than half length of 
maxillsB, attached to a broad, projecting, collar-like process ; 
these organs have a reddish-brown colour. 

Sternimi oval, or somewhat vase-shaped, owing to neck-like 
development of fore-part; brownish. 

Abdowen elongate-oval, squarely truncated at base; very 
depressed ; colour, graduated tints of light slate and yellow-- 
stone, latter tint predominant on dorsal and ventral surfaces ; 
sparsely clothed with yellowish pubescence, fine plumose hairs, 
and coarse black hairs ; impressed spots prominent; spinners 
moderately long. Vulva large; anterior portion consists of a 
reddish-black oval, slightly concave, transversely wrinkled 
eminence, iutegnment on either side towards posterior end 
swells out into somewdiat j)ear-shaped protuberances, olive- 
green, or glossy red-brown. 

The colouration and remarkably depressed form of this species 
indicates its natural haunts; mature examples may be found 
throughout the year under exfoliate bark, etc.; movements 
rapid. Cocoon construoted in crevices, oval, lenticular, 2 to 3 
metres, long, composed of soft, close, white silk, attached by its 
infeiior Burfade, contains about 60 pale-coloured eggs, not adlie- 
rent among themselves. 

Dunedin, P, Goym ; Aucklandj V, 
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Fam. LYCOSID^. 

Genus Lycosa, Latr. 

Li/rosa proxhua, sp. n. Plate VIIL, fig. 7. 

Length of a mature male or female, 2|- mm. 

Cejihalothorax oval, slightly constricted in front; somewhat 
transversely rugose; light yellowish-brown, light and coarse 
dark hairs ; two wide olivaceous bands extend from posterior 
eyes to base of thorax; faint, somewhat depressed, brown line 
along dorsal surface ; profile line rises from thoracic junction at 
an angle of 65'^, horizontal as far as third row of eyes, then dips 
rather abruptly. Clypens directed moderately forwards^ in height 
rather more than space , between fore-centol eyes; olivaceous 
bands extend from latter eyes to margin. 

Anterior row of eyes, smallest of eight, curved ; intermediate 
pair slightly the largest, black, rather more than their diameter 
apart, and nearly twice that space from exterior eyes of same 
row, which have a reddish-pearly lustre, placed on dark collars ; 
eyes of second and third rows have a reddish hue, seated on red¬ 
dish lake-coloured tubercles; second row shorter than first, 
third about equal. 

Legs moderately long and slender, nearly equal in length, 
apparently 4, 1, 2, 3; light yellowish-brown ; armature dark 
hairs, numerous long erect spines; superior tarsal claws, 1st 
pair, curved, free, and directed somewhat forwards, about 9 small 
comb-teeth, increasing slightly in length, pointing forwards; 
inferior claw short, sharply bent, apparently no teeth. 

Falpi moderately long, resemble legs in colour and armature ; 
humeral joint stout, two long erect spines on upper side, rather 
exceeds cubital and radial joints in length, latter articles about 
equal in size, somewhat cup-shaped, furnished with strong 
bristles ; projecting upwards from fore-part of radial joint is a 
stout spine, and a short, broad, curved, dark process, upper 
margin of which is furnished with a row of short comb-lilie 
teeth, is produced on oil ter side at its articulation with the 
digital joint, which is ovifoi-m, partially cleft at tapering apex, 
convex, and moderately hairy externally; basal end of inferior 
surface somewhat bulb-like; fore lobes terminate at apex with 
short, dark, serrated, membranous projections. 

Falees conical, directed slightly inwards; fangs short; normal 
hue; olivaceous streaks on frontal margin ai’e continued along 
entire length of falees. 

MaxiUce enlarged at apex, about as broad as long, somewhat 
roundly truncated on inner side, normal yellow-brown hue. 

Lahiim short, somewhat oval, dark. 

Stermmi heart-shaped, brownish. 

Abdomen oviform, widest towards posterior end, yellowish- 
brown, clothed with light hairs; two wide olivaceous bands 
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extend from base to spinners, apparently an extension of bands 
on cephalotborax, A broad band extends across ventral sur¬ 
face, covered with prominent brownish papillae. 

Female does not differ essentially from male, either in size, 
specific pattern, or colouration. Pal 2 n resemble legs in colour, 
armed with strong bristles; palpal claw fine, long, straight, 
no teeth. Papillae absent on ventral surface of abdomen. 

These interesting little spiders were oaptui'ed on manuka ; 
bear a close resemblance both in colouration and form to a 
rather comrnon species of Oooyopes (0, gregarius), which, in fol¬ 
lowing Blackwall, was assigned in my former paper to the genus 
SphasnSf Walck. 

Te Karaka, Auckland, A,T.U. 

Fam. ATTIDJl. 

Genus Attus, Walck. 

Attus ami^omuSj sp. n. PI. VIII., fig. 8. 

Length of an adult female 7 mm., and of an adult male 
7i mm. 

Cephalothoras pne-third longer than broad, widest at fore 
part of caput; red-mahogany colour, suffused with dark-brown, 
sparingly clothed with pale-yellow, golden-orange lanceolate, 
and strong black erect hairs; median fovea large, shallow, 
nearly circular; ocular area more than one-third of cephalo- 
thorax; profile line rises from thoracic junction at an angle of 
45°, runs horizontally as far as posterior lateral eyes, then slopes 
moderately across caput, which is prominent in front. Clypeus 
directed inwards, very narrow, furnished with few white hairs. 

Space between posterior lateral eye-s rather more than in¬ 
terval between them and anterior laterals, latter pair furthest 
apart, and foim with fore-centrals a slightly curved transverse 
row; anterior row half the diameter of a fore-lateral eye apart. 

Legs moderately strong, relative length 1-4, 2, 3 ; fore-pair 
reddish hue, suffused with chocolate-brown, hind pairs pale 
yellow-brown; general joint nearly equals tibial in length, meta¬ 
tarsi rather longer than tarsi; armature short and long fine 
bail’s, 8 spines on upper side of femora, normal number on tibi^ 
and metatarsi, spines on latter remarkably long; tarsal claws 
sinuated, long; 1st pair, outer claw 1 strong curved tootb, near 
centre ; inner claw 11 teeth, 10 short, 1 long, curved tooth ; 4th 
pair, outer claw 17 teeth, 16 small close, 1 strong tooth; inner 
claw 10 teeth, Q open comb-teeth, 1 strong tooth ; hairs of claw- 
tuft gi'adually dilated, upright, spreading. 

Palpi moderately long, brown, black and white hairs, short 
curved spine at end of humeral joint. 

, Fakes Bhort^ broad, flat, rugose, bright red-mahogany colour, 

: M spathulate, red-mahogany hue, apices pale* 
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Labium rather less than half length of maxillae, dark-brown, 
apex round, everted, pale. 

Sternum oval, yellowish-broTO. 

Abdomen elongate-oviform, projects over base of cephalo- 
thorax; brovai, clothed with bright yellow and erect black 
hairs ; median band, broad-lanceolate, margined with dark- 
brown, on the basal half there are a series ot angular brown 
marks, apices directed forwards ; between latter and spinners, 
which are long, there is a tapering brown mark ; ventral surface 
light-brown, two dark lines converge posteriorly from bx’onohial 
opercula. 

Genital eminence moderately prominent, convex above, con¬ 
cave within, orifice oval, projecting from above is a tapering 
process directed backwards. 

Male slightly exceeds female in length, resembles her in form 
and colouring, specific pattern more defined; median band of 
cephalotliorax formed of yellow and bright orange-red lanceolate 
hairs, in some examples nearly covering ocular area, tapering 
towards and bifurcating at thoracic junction; marginal zone 
fringed with yellow hairs. Anterior eifes^ like those of females, 
are encircled with an iris of golden orange-red hairs. Olypeus 
thickly bearded with short pale-yellow hairs. 

Legs differ from female’s in relative, 1, 2, 4, 3, and exceed 
hers in actual length ; first pair red-mahogany colour, suffused 
with brown, hind pairs pale-brown, darker and faintly annu- 
lated towards extremities; outer tarsal claw, 1st pair, 1 strong 
curved tooth near centre ; inner claw 19 teeth, 18 small, close 
teeth, increasing slightly in length, terminal tooth long, curved. 

Palpi moderately long, strong black hairs ; humeral joint 
greenish-brown, projects a short, curved black spine on upper 
dde near its articulation with cubital joint; humeral rather 
exceeds cubital and radial joints in length, the latter is one- 
third shorter than cubital; a black curved, horn-like apophysis 
projects on outer side, at articulation with digital joint, which 
is a rather naiTOw oval, has red-mahogany hue of former joints, 
convex above, convexities directed towards each other; palpal 
organs simple, inferior surface somewhat jDointed bulb, a 
reddish beaded band extends from base beneath upper fold, 
curving upwards near apex. 

Captured in June beneath old bags, Te Earaka, Auckland, 
A,T.U, 

Attus zanthofrontalis, Plate VIII., fig. 9. 

Salticiis zantliofrontalis, A,T,Ur, ‘‘Trans. N.Z. Inst.,” 1884. 

Length of an adult female, 4-6 mm. 

Fe^nale does not differ much from male, abdomen larger, first 
pair of legs shorter, relative length 1-4, 2-3; femora, 1st pair, 
tumid, genua and tibife strong, nearly equal in length, meta¬ 
tarsi about two-thirds length of tibia, tarsi rather shorter; tarsal 
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claws moderately strong, curved, inner claw has 7 small close 
teeth, outer none; hairs of claw-tuft somewhat spathulate. 

P(dpi resemble legs in colour, armed with hairs and bristles. 

Vidva convex, orifice transverse oval, margin of hood, or 
labrum, produced into a short pointed process, directed back¬ 
wards ; labium prolonged into a reddish pointed process, directed 
forwards, longer than upper process. 

Var. hirta., nov. 

This variety is more thickly clothed with haii*s, especially 
injemate examples. Cejjhalothorax brown-biaok, covered with 
yellowish and erect black hairs, white patch usually behind 
posteiior lateral eyes. Abdomen clothed with similar hairs; 
series of white, somewhat angular mtirks, apices directed for¬ 
wards, extend along median line; white oblique streaks on 
lateral margins. Dorsal marks on 7}icdes, which are less hairy, 
take the form of spots. Legs, more especially in male examples, 
furnished with numerous long flexible erect hairs. 

Both forms numerous about sunny clay slopes. Te Karaka, 
Auckland, A,T.U, 

Attiis saxatilis, sp. n. PI. VIII., fig. 10. 

Length of an adult female, 5-6 mm, 

Cephalotliorax rather longer than broad, rounded posteriorly, 
sides abrupt, glossy dark-brown, caput lighter; coarse black 
hairs aboiit ocular area; median fovea large but shallow; con¬ 
tour of profile rises at an angle of 45°, then slopes across caput, 
which is moderately prominent in front, tdypem furnished 
with long- white hairs directed centrally, in height less than 
diameter of a fore-lateral eye. 

Ocular area occupies rather more than oiie-tliird of cephalo- 
thorax, broader than long ; anterior row of eyes sensibly curved, 
slightly parted, laterals nearly half their diameter from inter¬ 
mediate pan*, posterior laterals form a transverse line with 
fovea, are rather smaller than anterior laterals, interval between 
them rather less than that between the latter pair; irides 
encircling fore-row whitish; small laterals equidistant between 
fore and hind-laterals, 

Legs short, slight, relative length 4-3, 1-2; yellowish- 
brown; armature hams, spines normal ; tarsal claws, 1st pair, 
sharply cm^ved, about IB short, close teeth on inner claw, 
2 coarse teeth on outer; claw-tuft strong, hairs linear. 

Pa/pi yellowish-brown, long light hairs. 

Fakes short, vertical, greenish-brown, fangs short. 

Mamillm as broad as long, truncated on inner side; pale 
straw-colour, slightly suffused with olive-green. 

Labiwn broad-oval, nearly half length of maxillas, similar 
■tints. • 
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Abdomen ovoid, slightly longer than eephalothorax, brown- 
black, sparingly furnished with short light hairs. Vulva mode¬ 
rately prominent, convex; margin of hood forms a transverse, 
lightish brown intumescent lip, extending to branchial opercula. 

Shingle slopes, T’wo-Thumb Eange, Lake Tekapo, Canter¬ 
bury, A.TJJ, 


EXPLANATION OF PLATES VI.-VIII. 


Plate VI. 


Fig. 1. lAnyphia diloris, ap. n., a, male; 6, female; three times natural 
size; c, palpus of male in two positions; d, vulva ; 6, claws of 
fore-leg and maxillas, labium of female. 

Fig. 2. Linyphia trisphathiilata^ sp. n., male and female; live times 
natural size; a, palpus of male in two positions; 6, vulva. 

Fig. 3. Theridium varium, sp. n.; a, male; 6, female; twice natural size ; 

c, palpus of male in two positions; d, claws of first part of legs ; 
g, vulva, 

Plate VII. 


Fig. 1. Theridium verueulatum, sp. n., female; four times natural size ; a, 
vulva. 

Fig. 2. Theridium hlattem^ sp, n., female; seven times natural size; a, 
vulva. 

Fig. 3. Theridium pmnilo^ sp. n.; a, male; b, female; eight times natural 
size; c, palpus of male; d, maxillfe, labium, and sternum of 
female; e, vulva; /, claws of anterior leg. 

Fig. 4. Theridium calyciferum, sp. n., female; four times natural size ; 
fl, vulva. 

Fig. 5. Theridium cruciferum, sp, n,, female; four times natural size; a, 
vulva. 


Plate VIII. 


Fig. 1. Theridium triloru, sp. n., vulva; a, palpus of male iu two positions. 

Fig, 2. Theridium squalida^ sp. n., vulva. 

Fig. 3. Theridium setiger, sp. n., vulva. 

Fig. 4. Theridium santholabio, sp. n., vulva. 

Fig. 5. Theridium sericum^ sp. n., vulva; a, maxilla, labium, and sternum. 

Fig, 6. Hemiclcea plautm, sp. n., cephalothorax of female; a, profile with 
legs tiuncated, twice natural size; vulva; c, maxilla, labium, 
and sternum. 

Fig. 7. Lycosa proivima^ sp. n., profile of cephalothorax with legs and palpi 
truncated; 7a, palpus in two positions. 

Fig. 8. Attua auricomus, sp. n., palpus of male and vulva. 

Fig. 9, Alhts zanthofrontaliSi Y\iUsk, 

Fig. 10. Attiis saxatilis, sp. n., vulva. 


Art. XXXVIII.— Demiptmi of Diadema nerina. 

By E. J. KlNGglLEY. 

[Bead before the Nekoji Philosophical Society, VSth April, 1885.] 

Op the Order Lepidoptera, New Zealand appears to possevss but 
a comparatively few species, especially when we consider how 
lavish nature has been in this respect in both number and 
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beauty with Australia and the adjacent islands, and America; 
even Britain is far better off in variety than this colony. Of the 
few we can boast of, the specimen which I have the pleasure to 
exhibit is, I believe, one of the largest and most beautiful. 

It was caught in a garden, near the Normanby Bridge, on 
the 18th of last March, and is the only specimen I have hitherto 
met with. 

In vol. ix. of the Transactions I believe there is a notice of 
the capture of the only other female specimen recorded; it was 
captured by Thomas Tanner, Esq., of Hawke’s Bay. 

The male has been several times met with, but still not fre¬ 
quent, since the Rev. Richard Taylor, of Wanganui, states he 
only observed two in a period of thirty-two years. Dr. Barker 
also saw one in a garden at Christchurch. 

I have affixed the name Diadmna nerina to this specimen, but 
I am not absolutely certam whether it may not be a distinct 
variety, inasmuch as it does not quite coincide with the descrip¬ 
tion of this species given in Mr. Enys’ book “ On the Butterflies 
of New Zealand,” published in Christchurch in 1880. 

Prom that work (which I may state is a reprint from vol. x. 
of the Transactions,) I gather: “ The range of this species is 
peculiar; it occurs in Java, Australia, New Guinea, and the 
Loyalty Islands, and a small variety in Samoa.” 

Dr. Semper, in his work, says:—** In Samoa the larva lives 
long after it is adult, and then becomes a pupa very abruptly. 
The pupae hang suspended everywhere on trees, old stones, 
etc., and change after twelve days. Breed in November. It is 
very probable that the habits of Diadema neniia would be very 
sinnlar to that of Samoa.” 

Prom this extract it will be seen that this species forms 
another of the interesting links that exist amongst the fauna of 
New Zealand, and that of Austraha and adjacent islands, each 
in their way helping to establish the theory advanced by geolo¬ 
gists, of these countries, with New Zealand, having in past ages 
formed one vast continent. 

I give my own description of the specimen now before you. 

Order LEPIDOPTEBA. 

Section Ehopalooera. 

Sub-family Nymphalinss. 

Species Diadmna nerina. 

Desciiption — Fetncde. — Above black-brown, firinges white, 
varied; primaries with tawny-red patch extending,from the 
internal border towards the discpidal vein. An oblique whitish 
band beyond the cell, divided into four , elongated spots bordered 
with a bluish tinge. A double sub-apical whitish spot anterior, 
inargin blue tinged, from which extend a series of three small 
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round blue-edged white spots across the disc towards the oblique 
whitish band, beyond which they are continued by two small 
round blue spots to the external margin of the tawny patch; 
between the oblique band and the tawny patch there is a rather 
faintly marked blue spot. A double sub-marginal series of in¬ 
terrupted lunulated bluish spots. 

Secondaries crossed by a broad whitish patch bordered with 
blue ; a sub-marginal series of spots as“ in the primaries, but 
more indistinct; the series of round spots also continued as 
rather faint blue spots. 

Body above blackish-brown ; head and pro-thorax white 
spotted ; white vertical dash at back of each eye. 

Wings below, red-brown; basal area of primaries ferru- 
gineous; basal half of costa black, spotted with white; four 
black-edged, sub-costal white spots, oblique patch of black 
brown across disc to middle of costal area; oblique band of five 
white spots as on the upper side, the extra spot being on the 
costal area. A double, sub-apical, whitish spot, with series of 
small spots as on upper, the two blue ones being larger but more 
faint, a double sub-marginal series of lunulated whitish spots, 
fringe white, varied. 

Secondaries below, a diffused central transverse whitish 
band; a discal series of white spots, and a double series of 
lunulated whitish spots; body below red-brown, spotted with 
white ; palpi and inner edge of femora, white; expanse of 
wings, inches. 

In comparing this description with that in Mr. Enys’ book, 
there are the following differences :— 

On the primaries, he gives five elongated white spots, this 
has but four, and bordered with blue tinge; he gives a sub- 
apical white spot; this has a double white blue-edged spot; his a 
series of white spots ; this two of the series unmistakeably hlue^ 
and a blue spot near the tawny patch; his lunulated spots 
were white, these decidedly bhmh. 

On the secondaries, his large spot is edged with either tawny 
or blue; his diagram shows tawny; this is edged with a 
brilliant blue. 

He says nothing of the discal series of blue spots. 

Below, he does not mention the oblique band of black-brown, 
but gives the costal base and anal area as ferruginous, which I 
fail to observe. 

His measurement is 3 inches 9 lines ; mine, 4*5 inches. 

With regard to the rare occurrence of this species, as well as 
the Yanensa antiopa, or Camberwell Beauty of the British Isles 
(the latter only observed at regular periods of seven years), I 
have long had a supposition that the larva of these butterflies 
may very probably take a much longer period to arrive at 
maturity, say five or six years; if so, this would fully account 



208 Tramactiom, — Zoology. 

for their only being observed at regular fixed periods. When 
we are more conversant with the details of the lives of these 
insects through their different stages of existence, we shall, 
doubtless, be in a position to give an easy solution to many of 
the problems that puzzle us now. 


Aet, XXXIX .—Life History of Epyaxa rosearia, BhU. 

By A. PuEDiE, M.A. 

\JRead before the Wellington Philosophical Society, 23?’i September, 1885.] 

The object of this short paper is to describe the life history of 
the above moth, and also to correct some errors in Mr. Meyrick's 
description of the adult insect. These errors are not the result 
of inaccurate observation, but of having bad specimens. This 
moth, although not distinguished by bright colouring, is inte¬ 
resting, as being one of those species in which the male and 
female differ much in colour. So much do they differ, that in 
the case of most, if not of all, these species the male and female 
were at first described as distinct species; but this is not so 
remarkable, for one of these authors has given as many as ten 
different names to one species. 

Taking now the three stages of this insect: 

The egg is oval, smooth, and of a pale yellow colour. 

The caterpillar is a looper—that is, it has pro-legs only on 
the 10th and 13th segments; and two specimens of it were 
found about the 1st of August, nearly fiill-grown, on water-cress 
in the mouth of an old mining tunnel near the Waterworks. 

Description of caterpillar. —^Length, at rest, about three- 
quarters of an inch. Colour light-green, with indistinct whitish 
longitudinal lines, and a narrow median dorsal stripe of the 
ground colom*, edged on each side by one of these ■whitish lines ; 
a subdorsal whitish line on each side of the median stripe ; the 
ground colour shows again as a lateral line, edged below with 
whitish. Un‘der-side with delicate whitish or yellowish longi¬ 
tudinal tracings, as on the upper side. The junctions of the 
segments show yellowish or whitish rings when the larva con¬ 
tracts. 

Head, greenish-yellow. Body tapering somewhat to the 
head. 

Chrysalis enclosed among the withered leaves of the cress 
above ground; very dark brownish-black, glossy. 

A pair of the perfect insects emerged about the second week 
of September. Mr. Meyrick’s descriptions are evidently taken 
from more or less faded cabinet specimens: hence there are 
errors unavoidable in the case of a naturalist not having access 
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to fresh specimens. In specimens kept for some time the male 
is, as he describes, pale whitish-grey, with the median band of 
the forewings more or less distinctly outlined with black, espe¬ 
cially opposite the cell; while the female is ochreous or of a 
pale sandy colour, with faint traces of the usual markings. 

But in quite fresh specimens the insects are much more 
ornamental. The male is darker than above described, usually 
of a rosy or warm-tinted grey as ground colour in the forewings. 
The outer side of the basal patch and both sides of the median 
band are edged with a greenish-yellow line, showing distinctly 
on the unfaded ground-colour. The fringes are also rosy-grey. 
Mr. Meyrick states that the male is very constant in colour and 
the female variable; but the reverse is rather the case, faulty 
specimens having led to this misstatement, for the female suffers 
most when preserved in a cabinet. The true colour of the fore¬ 
wings of the female is dull yellowish-green; but the common 
methods of killing—for instance, by bruised laurel leaves-— 
destroy the colouring of green moths. Collectors may note this 
caution against exposing fine green moths to the fumes of 
prussic acid. By lantern light the female seems to be of a 
glaucous or peculiar blueish green, which serves at once to dis¬ 
tinguish it. The green colour of the female seems dingy and 
faded if placed beside the rich green of Cidatia similata, but if 
compared with the dull greys of allied Geometrina it seems pecu¬ 
liar and noticeable. The ordinary markings are not very distinct 
in the female. The hindwings are often a dull blackish-grey. 
The yellowish colour ascribed to the female is merely the 
common colour of faded green moths. The two sexes are more 
dissimilar in their fresh state than when faded; and the green 
colour of the female may serve as a very efficient protection 
whilst among foliage. 


Art, XL.— Notes on the so-called Vegetable Caterpillar of 
New Zealand, 

By A. Hamilton, of Petane. 

{Read before the Hawkers Bay Philosophical Institute^ 1885.] 

Among the many curious and interesting objects of natural 
history which have been made known by the collections of the 
early travellers and voyagers to our Southern seas, very few 
surpass in general interest the subjects of these notes. The 
evident vegetable nature of the one part, and the simulacrum 
of the perfect caterpillar of the other part, presented a biological 
riddle of the deepest interest, and one which we are yet very far 
from having solved fully. 

U 
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At first sight, one might well be pardoned for considering a 
“ vegetable caterpillar ” as a specimen of the “ mermaid class/’ 
cleverly constructed by some ingenious hand, in the same way 
as the naturalist Waterton prepared his “ nondescidpts ” for his 
museum ; but, more closely examined, Nature triumphs, and not 
only so, but by the variety of ways in which she effects the 
same end, illustrates anew the axiom that no two things are 
exactly similar. For a long time I thought that there was but 
one simple form, all the specimens that came under my notice, 
either in England or in this colony, being the more or less 
desiccated caterpillar, bearing on its head a spike a few inches 
long, covered near the apex with spore capsules. 

A short time since, I visited a part of the, bush near 
Tarawera, on the Napier-Taupo Eoad, and very carefully 
searched over a considerable portion of high, bush-covered 
ranges, near the township, for a rare and interesting plant 
whiph I had previously obtained in that locality; and in the 
course of my day’s ramble, I collected the specimens which I 
have the honour to lay before you this evening. 

Taking one of the largest of the specimens, we find that the 
length of the caterpillar is about 2f or 8 inches, and the smallest 
If-2 inches. 

The largest caterpillar supported a fungus about 12 inches in 
length, 2i inches of this being covered with densely packed 
spores. The number of specimens collected on this occasion 
was 16, 10 of which were mature, having the spore capsules 
fully developed, and six were immature. Three of the cater¬ 
pillars were markedly smaller than the remainder, but, as far as 
could be seen, presented no specific differences. In all of the 
smaller specimens, however, the frontal shield, or scutellum (if 
any), was destroyed by the growth of the fungus. 

. Three of the caterpillars bore, what was then quite new to 
me, two or more spikes. The most remarkable of the three was 
a caterpillar 2-1 inches long, bearing a stout fungoid spike, 
which ascended for IJ inches, and then bifurcated, each branch 
being 9 inches in length, both being covered with spores for 
about 8 inches from the point. The second bore two spikes, 
each 6 inches long, both arising from the point of junction 
with the body, and both fertile. The third bore a many- 
branched spike, having nine points. 

In the large mnjority of instances, tbe vegetable growth is 
seen to, have misen from the centre of tbe junction of the head 
and the scutellum, ,but in others, fr either the right or left 
lobe of the head. In one case it occurs at the side of tbe first 
thoracid segmenti and quite recently I have received from Major 
ScaimeU/of a caterpillar bearing a spike at each end of 

the body; this being huf the second time he has seen such a 
0 ^e occur, out of mahy him 
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The line of growth is, in all my specimens, coincident with 
the length of the body of the caterpillar, so that, if the cater¬ 
pillar be placed in a crawling position, the' ** bulrush ” extends 
in front of it like the bowsprit of a vessel. This is quite 
different to any of the engravings that I have seen in various 
books. Uusiially the spike is represented as growing at right 
angles to the body, and the caterpillar is gaily crawling on the 
ground, bearing the spike, whilst what is presumed to be the 
perfect insect flies away in the distance. And now to return to 
my own specimens. All that I obtained I found buried in the 
ground in the dense bush, with but a very small proportion of 
what I have called “ the spike” visible, and considerable care is 
required to dig out a specimen without breaking it, especially 
the finer ones. 

In an article recently published in a Southern paper giving 
a lively account of this vegetable caterpillar, the statement is 
reiterated, which is found in all books on New Zealand, that the 
Aweto, or vegetable caterpillar, is only found under the rata 
tree (Metrosideros), Now, in iiie part of the bush from which 
my specimens came, there is no rata, and to find specimens it 
is best to look under the papa-namu {Ooproma grandifolia). 

No trees can be more unlike than the Metrosideros and the 
Coprosma, and yet the larvae probably feed on the leaves of 
either tree. It is possible that the differences perceptible 
in the caterpillars in the dried state might be more easily 
examined and determined when in the living and perfect state, 
but I have not yet had any opportunity of examining living 
specimens. 

I believe vegetable caterpillars have been found in nearly all 
the forest districts of New Zealand. I have seen them from the 
Seventy-mile Bush (the Puketoi Eanges), Te Ante, Te Haroto, 
and Tarawera in this neighbourhood, and from various parts of 
the Wellington Provincial District. 

And now let us examine a specimen a little more closely, and 
compare it with similar instances from other countries. On 
making a transverse section across the sporiferous portion, a 
closely-packed ring of conidia or spore-cases is seen arranged 
round a woody axis, the structure of which is not well-defined. 
The spore-cases, under the microscope, appear like grapes of a 
rich brown colour, and some appear to show a light spot near 
the outer end of the longer axis, through which probably the 
sporidia are discharged. Intermixed with the spore-oases occur 
numbers of what are probably linear sporidia, slightly twisted 
and jointed; sometimes these occur in tufts. In the “ Hand¬ 
book of the New Zealand Flora,” the caterpillar-fungus is placed 
under Oordiceps^ but in more recent works on frmgology it 
appears sis Torrubia, owing to the discovery by Tulasne of 
secondary forms of feint, 
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Why this fungus should attack this particular species of 
caterpillar is at present a mystery. Kindred forms are found 
generally distributed over the world. . Perhaps even more striking 
■than our endemic species is La Giiepe Vi^getale, or vegetable wasp 
of the West Indies. In this case the wasp has been observed 
flying about with part of its body filled up with the mycelium of 
the partly-developed fungus (F, sphamcephala). 

In this case it is beyond doubt that the insect dies from the 
growth of the fungus, and that the fungus is not the subsequent 
intruder, as has been suggested in the case of our caterpillar. 
Another case in point, in which the fungoid growth certainly 
causes the death of the host, is the silkworm disease (muscardine). 
In all cases which have come under my notice the whole of the 
body of the caterpillar has been filled with the mycelium of the 
fungus, and nearly all traces of the internal structure obliterated. 

It is well known that many of the larvee of the larger moths 
hybernate for indefinite periods, and take a considerable time in 
coming to the pupa state. It may be that, during the dormant 
period of hybernation, the sporidia may work down the burrow 
of the insect and germinate, ultimately reducing the animal to 
the state in which we find it. It seems natural that a caterpillar 
when hybernating should remain with its head to the surface, 
ready to emerge when better times come round; and this would 
account for the general position of the fungus, quite as well as 
the theory that the spores become fixed in the interstices between 
the segments whilst the animal is entering the ground. 

About twenty-five species of this genus of sphferiaceoiis fungi 
have been described in South Carolina ; one in Pennsylvania, on 
a beetle, and one on a moth; one in Cayenne, two in Brazil 
(one on an ant), two in the West Indies, one in New Guinea, 
and one in Senegal. In Australia two species have been re¬ 
corded. Dr. Hooker found two in India, in the Khassya Hills; 
three have been found in Great Britain, and one lias been found 
in China, where it bears a great repute as a medicine, to be 
administered as. stuffing to roast duck. 

The ^Qxxns CoriMreps (Fries), in the ‘'Handbook of the New 
■Zealand Flora,'* contains two species : G. robertsii (Berk.), and 
C. Mnclairii {“ Hbk. N.Z* FL” p, 888). The second species is 
totally different in general appearance, and attacks the larv® of one 
of the Cwade, or Singing Locust. Every year four or five of these 
vegetable-locust grubs are found in digging over a small patch 
of garden ground in the Petane Valley., I regret that I have 
not had time to examine these specimens closely, and con¬ 
sequently cannot offer any further remarks on them. I also 
regret that l am unable to lay before you the moth {HepiaUis 
?) into which,, if unmolested by the fungus, the cater¬ 
pillar is -said to develope. Any reBident in the neighbourhood 
of any loeaUty whore vegetable caterpiU^^ are found, might 



218 


Hudson. —Metwnorplwsis oj the Caddis Fly. 

add materially to our information on this subject if they could 
obtain for examination a number of living caterpillars. These 
might be obtained by spreading sheets under the tree in which 
they are supposed to occur, and then beatiog the foliage. We 
might then find out if any cases occur of the mycelium develop¬ 
ing previous to hybernation. 


Abt. XLI.— Oyi the Metcm<orphosis of the Gaddis Fly. 

By G. V. Hudson. 

[Bead before the Wellington Philosophical Society, 2ith February, 1886.j 

Plate IX. 

Thk following paper is a short description of the metamorphosis 
of a species of Caddis Fly [Phryganidce] which I have worked 
out during the past spring, and which, I believe, difiers in several 
respects from any previously described. The imago is also in¬ 
teresting, as it bears such a close resemblance to a Lepidopterous 
insect; and, were its preparatory states unknown, it would very 
probably be catalogued as one of the Tindna, 

Many entomologists are inclined to- regard the Phryganidce 
as a family of the Lepidopiern, and there is no doubt that a 
very close affinity exists between them; in fact one family of 
typical Lepidoptera (the Hydrocampidd) are strictly aquatic in 
their habits, the larvas constructing cases of duckweed, which 
they pull after them, holding on to the case inside by two 
hooks, exactly like the caddis worms ; the pupa state is also 
passed fioating on the surface of the water, and the moths are 
commonly taken fi 3 dag over ponds during the summer. 

The larva of this present insect (fig. 1) may be found com¬ 
monly in the green, slimy weed fioating in large masses on 
all stagnant waters. Being very small, it is rather diffi¬ 
cult to detect, and is best procured by washing a small 
quantity of the weed in a saucer of water, when the little 
insects will be at once seen walking about at the bottom. On 
examination with the microscope, the case will first arrest atten¬ 
tion, being of a most unique structure; its shape is beat: 
described as closely resembling that of a minute fiask, very 
much flattened at the low^’er end, and almost transparent; its 
surface is slightly corrugated, and the neck of the flask con¬ 
structed of a much denser material than the rest. It is open at 
both ends, the posterior end being perforated by a long, shallow 
sHt, which extends for nearly the whole width of the case, thus 
admitting a free circulation of water round the larva, who is 
also able to turn round and project his head and anterior seg¬ 
ments through'the lower aperture, thus occupying the reverse 
position to that shown in the illustration. He is, however, 
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prevented from actually leaving the case by his abdomen, which 
is too large to be withdrawn from either end. The head and 
thorax of the larva are very strong in comparison with those 
portions permanently retained inside, the legs being constructed 
to fold up into the smallest possible compass, a cavity existing 
in each joint for the preceding one, this being a structure which 
is almost universal among the caddis worms. The two organs 
situated on the posterior segments are doubtless respiratory in 
their function, a large air-tube taking its rise from each, and 
ramifying through the body in all directions. 

When alarmed, these insects retreat into their oases with 
lightning rapidity, remaining concealed until the danger is 
passed. Their food probably consists of the green weed,, 
although they are perhaps carnivorous, feeding on the rotifers and 
other animalculse, which swarm in the water where they are found. 

With regard to the method employed by the young larva in 
constructing, and subsequently enlarging, his case, I can give no 
positive information, although it is undoubtedly made of a vis¬ 
cous fluid secreted by the insect, which hardens when exposed 
to the water; this secretion is no doubt analogous to the silk of 
caterpillars, which always exists in the form of a gummy fluid 
before being spun. In a few Lepidopterous larvae (Cerura^ etc.) 
it is employed as such to construct the cocoon, which is con¬ 
sequently of a much stronger consistence than where the ordi¬ 
nary silk is used. When about to change, the insect fixes his 
case dovm by four ligaments, two at each end, the extremities 
of these being firmly fastened on to a stone; he then closes the 
small aperture, and constructs a curious arch-shaped partition 
of dense material inside, a short distance from the broad end 
(fig. 2), In about a week’s time he is transformed into a pupa, 
having the limbs, etc., free from the body, but incapable of 
motion. The fixing down of the, case prior to the change may 
be easily performed by the larva from each of the apertures, 
which are no doubt left open till the last for this purpose. Be¬ 
fore the final transformation the pupa breaks through the 
partition at the broad end of the case, and wriggles to the sur¬ 
face* this imago ascending a blade of grass to dry and expand its 
wingfs. The little exuvia of the pupa may be often noticed 
floating on the water, and the empty cases are very conspicuous 
on the sides of a glass aquarium, where the insects generally 
fix them down when in captivity. 

This Caddis Ply (fig. 8) must be tolerably common during 
the summer, but owing to its small size would not be likely to 
attract attention* I have never observed it in a state of nature, 
all my specimens having been reared from tlie larva. It is 
probably undesoribed; but as there are no catalogues of these 
insects a«t present published^ it is impossible to speak with 
c«rtain% on this 
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Aet. XLII.— On some Specimem of Vorticellee collected in the 
neighbourhood of Wellington, By T. W. Kirk, Assistant, 
Geological Survey Department. 

[Bead before the Wellington Philosophical Society (Microscopical Section)^ 
I5th February^ 1886.] 

For some years past, whenever a Vorticella has come under my 
notice, I have made a sketch and taken careful notes. The 
receipt of a copy of Mr. W. Saville Kent’s magnificent “ Manual 
of Infusoria” has enabled me to identify most of the species 
observed. It should be remembered, however, that the present 
paper is only the result of a number of disconnected observa¬ 
tions, and it must be distinctly understood that I do not for a 
moment claim to give an exhaustive list of the New Zealand 
Yorticella; on the contrary, I believe that there are probably 
double or treble the number of species here enumerated, and it 
is hoped that some microscopist, with sufficient time at his dis¬ 
posal to do the subject justice, may be induced to take up the 
search for and systematic examination of these flowers of the 
infusorian world. 

Vorticella annularis^ Muller. 

(Saville Kent, Man. Inf., p. 689, pi. xxxix., figs. 28,29.) 

I am doubtful about the identification of this species. Speci¬ 
mens agreeing with Kent’s description and figure, except that 
they were much smaller and the pedicel shorter, were obtained 
in a stream at Karori in 1880. They were attached to the stems 
of partially-decayed leaves. 

V, marina, Greeff. 

(Saville Kent, Man. Inf., p. 686, pi. xxxv., figs. 1-8; pi. xlix., fig. 30.) 

Numerous examples are to be found at all seasons of the 
year in the small rock-ponds which abound on the shores of Port 
Nicholson and Cook Strait. The body is slightly more tapering 
posteriorly, and the pedicel is longer than in Kent’s description, 
being fully seven times the length of the body. 

7. ohlonga, n* s. 

Body oblong, nearly twice as long as broad, rounded nearly 
equally at both ends, encircled by a number of interrupted lines 
looking like puckers; pedicel stout, four times as long as the 
body, contracting by loops, and apparently too weak to support 
. the body for long in an erect position, as it gradually leans either 
to one side or the other till it meets with some object, where it 
rests for a short time and then resumes the upright attitude. A 
large species, attached to seaweed. 



216 


Transactions. — Zoology. 


y. longifilum, Saville Kent. 

(Saville Kent, Man. Ini, p. 677, pi. xxiv., fig. 30; pi. xlix., fig. 10.) 

Wellington Eeservoir, September to February, Collected in 
1884-5, Common. 

F, campanula, Elirenberg. 

(Saville Kent, Man. Inf., p. 678, pi. xxxiv., fig. 36; pi. xlix., fig. 12.) 

Wellington Reservoir, with the last-mentioned species, and 
equally common. 

7. cratera, Seville Kent. 

(Saville Kent, Man. Inf., p, 679, pi. xxxiv., fig. 22; pi. xlix., fig. 14.) 

Some specimens so closely resembling this species were 
obtained from water brought from the Wainuioniata, that I am 
compelled to refer them,to it, although I was quite unable to 
detect any appearance of the frill-like aspect presented by the 
peristome border,’’ mentioned by Saville Kent. The border 
appeared to me to be perfectly whole. 

F. citrina, Ehrenberg. 

(Saville Kent, Man. Inf., p. 678, pi. xxxv., fig. 9; pi. 49, fig. 13.) 

On AzoUa rubra, from ditch in Eva>is Bay. 

F. zealandica, n. s. 

Body attenuate, fi‘om two to three times as long as the 
greatest.breadth, tapering downwardwS, considerably constricted 
below the peristome, then swelling for rather more than half 
the length,, when it again becomes constricted; then a nearly 
circular swelling, giving the posterior end an unusually blunt 
appearance. Apparently striated perpeildieularlyj but of this I 
am not certain, as sometimes the striations were seen, while at 
others they disappeared, as though at the will of the animal. 
Pedicel slight, four times the length of the body. 

Pond in Kewtown Park. 

F, elongata, De Fromentel. 

(Saville Kent, Man. Inf., p. 686, pi. xxxv., fig. 25 ; pi. xlix,, fig. 42.) 

Specimens were taken in November* 1884, from the pond in 
the Botanic Garden, attached to the leaves of the water lily. 
The pedicel, however, was much shorter than mentioned by 
Saville Kent, being never more than three times the total 
length of the body. 

V. patellma, W^BX. 

(Saville Kent, Man. Inf., p. 679, pi. xxxiv., fig. 28; pi. xlix,, fig. 16.) 

Newtown Park and Wainuioniata. 

Y. nehtdifera, Wxrenhetg. 

(Saville Keiit, Man. Inf., p. 673, pi. xxxiv., fig. 20; pi. xlix,, fig. 1.) 

pitch in Evans ■ Bay, on Azolla ; Botanic Garden pond, on 
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7. striata, Dujardin. 

(SsTille Kent, Man. Int, p. 684, pi. ssxiv., figs. 16-19; pi. rlix., fig. 89.) 
On Algffl in Wellington Harbour, 1888, but not seen since. 

V. aperta, De Fromentel. 

(Saville Kent, Man. Inf., p. 680, pi. slis., fig. 17.) 

Examples closely resembling this species were obtained in 
1884 from the pond in Newtown Park. The body, however, 
was fully twice as long as wide, and was more constricted 
beneath the peristome border than shown in Saville Kent’s 
figure. 
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III.-BOTANY. 


Art. XLIII .—A Description of some newly-discovered Cryptogamk 
Plants, being a further Contrihution toicards the making known 
the Botany of New Zealand, By W. Colenso, P.L.8. 

\Read before the Hawke's Bay Phihsophieal Institute, 14tft September, 1888.] 

Introduction. 

In my again coming before you with my usual annual tribute, a 
little basket of gleanings of simples, a small collection of plants 
gathered in the secluded shades and deep glens of the interior 
mountain forests, I would beg permission to preface my list of 
the same with a few remarks ad rent, ■ 

On this occasion, all that I have to bring belong to the 
third great botanical division—the class ( Iryptogamia, as it was 
named by Linnseus. Three of the Orders of this class will be 
found here represented, though not alike—viz., FUices, Mvsei, 
.and Hepaticas. Of the first, or Ferns, I have however only.two 
novelties: one a tree fern of the genus HemiteKa, and one a 
species of Botryohiuw. For this latter we are again indebted to 
the kindness, mindfulness, and assiduity of one of our members, 
Mr. H. Hill. Specimens of these two ferns I shall exhibit. 

Unfortunately, I shall not he able to show you specimens of 
the smaller cryptogams, these being all more or less micro¬ 
scopical, so that without a microscope, proper previous prepara¬ 
tion of the objects, and patient attention, nothing worthy of 
notice could be seen. 

Of the second Order, or Mosses, there are specimens of 
three genera—viz,, of Mnium, of Cyathophqrum, and of Hookeria; 
one each of the first two genera, and no less than twelve new 
species of the last-named, Hoofeeria, 

Of the third Order mentioned, viz., HepaMcw, or Liverworts, 
and of the first division, or foliaceous genera, there are 26 
species belonging to six different genera; and of the second, or 
ffondose division of that Order, there are also 17 species per¬ 
taining to seven genera, making in all a gross total of 69 new 
species of cryptogamous plants described in this paper. 

Those severM genera differ greatly, both in size and in their 
known homes; some of the genera are exceedingly small and 
rare; in a few instances, until now, only a single known species 
constituted the genus, as bx Cyathophorwn (a remarkably fine 
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moss, only found in New Zealand, the islets farther south, and 
Tasmania) ; also, Psiloclada and Zoopsis, highly peculiar and 
beautiful delicate Hqjatim, confined, like the former, to these 
southern lands. Other small genera, each containing a very 
few species, are Fossomhronia, Noterodada, and Petalophyllum ; 
while other genera are very large, as Hookeria, a handsome and 
graceful moss, and Jungermannia, an elegant Hepatica ; both of 
these genera being also found scattered all over the globe, 
including our native land. 

One genus, however, of Hepatke I must particularly bring 
to your notice, and this is Gottschea, a fine, and pre-eminently 
beautiful, genus, and one almost exclusively our own; one 
which Sir J. D. Hooker, in his handbook, rightly calls “ a 
noble genus;” of this charming genus I have had the good 
fortune to discover twelve additional species, (besides those 
recorded in the Flora of New Zealand,”) and I have little 
doubt that many more species will reward persevering and dili¬ 
gent botanists in the future ; for, as Sir J. D. Hooker has 
farther truly observed, “ this, genus is most abundant in New 
Zealand.” Drawings of many of its species will be found cor¬ 
rectly and beautifully executed by Sir J. D. Hooker in his 
“ Flora Novaa-Zealandi® ; and, also, by his father, Sir W; J. 
Hooker, in his justly-distinguished “ Musci Exotici,” whose 
admirable copperplate engravings of drawings and dissections of 
those plants, and a large number of cognate ones from this 
country, must always evoke feelings of wonder and delight. 
Sir W. J. Hooker’s drawings and descriptions of New Zealand 
cryptogams were published in 1818, and were made fi‘om speci¬ 
mens collected in New Zealand at Dusky Bay, nearly 100 years 
ago, by Dr. Menzies, who visited this country in 1791, in 
the ship of the celebrated navigator and discoverer, Yancouver, 
as the surgeon of the expedition. Dr. Menzies seems to have 
woiked with a will in his pursuit of science, particularly in the 
, acquiring of the smaller cryptogams, then not so very highly 
esteemed, of which he made a large collection both in New 
Zealand and at Cape Horn, and also in other countries visited 
by Vancouver in his voyage round the woidd. Several of our 
cryptogams, discovered by him, bear his name; conspicuously 
among them is that magnificent New Zealand moss, 
menziem, of which I can show you a fine di’awing in the “ Musci 
Exotici.” 

And here I may also briefly notice a very curious double coin- 
6idence, or combination of them, that happened at that very 
period. In 1791, when Dr. Menzies was engaged in the pursuit 
of science on the inhospitable shores of Dnsky Bay, in this 
coijjatry, the celebrated French naturalist. La Biliardiere, was 
similarly occupied on the then equally little known shores of 
Tasinama and New Holland, And, further still* specimens of 
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the same fine and peculiar species of cryptogams which were 
discovered by the one in New Zealand, were also discovered by 
the other in New Holland. La Billardiere’s large 4to. work in 
two volumes, “ Plantaruni Novas Hollandiae,” with nearly 300 
drawings of new plants, was published early in 1804. Several 
of our plants also bear, and rightly so, his name. He was the 
naturalist attached to the expedition under D’Entrecasteaux, 
sent out by the French Government to discover the fate of, or 
obtain tidings of the famed, though unfortunate navigator, La 
Perouse. 

I may also remark that these plants described by me in this 
paper are only a part, and a very small part, of the lesser 
cryptogams that I have collected during the past two years. 
A large number, amounting to several hundi*ed specimens, ex¬ 
clusive of these herein described, have been separately put up 
for Kew, and will be forwarded thither by an early ship; not, 
however, that all of them are distinct species, for some are more 
than once repeated-even as I could, at more favourable and 
suitable times and seasons, find better specimens. 

In mentioning this, a passing shade of mournful thought 
orpsses my mind namely, thak that lot will be the last, in all 
probability, that I with my own hands shall ever collect. Age 
now, especially when in the dense woods, reminds me that my 
work of this nature is done. However, for more than half a 
century, this kind of work has been with me truly a labour of 
love; one in which the toils, trouble, and fatigue inseparable 
therefrom have been often forgotten, while enlarged and supe¬ 
rior view’s of .God and of nature have contmuaily been attained. 

New Zealand has long been noticed as the home of fine and 
beautiful ferns, but she is also the home imn excellence of the 
smaller cryptogams, which, owing to her temperate climate, 
her many broken gullies—each containing a perennial stream¬ 
let—and her dense, shaded, and ever humid evergreen forests, 
fiourish here in great perfection. It is my opinion that scarcely 
a tithe of those charming and wondrous productions of nature 
have yet been detected and made known. Rich harvests await 
her enthusiastic disciples in this direction. May great success 
and joy of heart ever attend all such. 

I have already, in some of my earlier papers read here before 
yon on former occasions, called the attention of the members of 
this Society to the pleasing, ever-evolving wonders of Nature, 
as seen in the close examination, the contemplation, and the 
study of her manifold productions, aided by the microscope. 
For while, on the one hand, it still remains true that no two 
leaves, no two blades of grass, are exactly alike in every pai-- 
ticular; yet, on the other, the close and wondrous organiziation, 
the exact symmetry, and the perfection of ail her works is clear 
and is astonishing. For whether we take, for instance, the tiny 
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leaf of a minute, slender Hepatica^ or of a little wee moss, we 
shall find the truest adherence to the type in the form and the 
colour, the structure, and the regular shape of its cellules ; and 
so of the still more minute and more compound microscopical 
parts of their fructification,—as the external and internal teeth, 
etc., of the capsule of a moss. Here, in these very minute, and 
too often overlooked if not despised, productions of Nature, is to 
be clearly seen her trustiness, her regularity, her profusion, her 
glory, her beauty! Linn©us, contemplating them, truly ex¬ 
claimed,—“ Legi aliquot Dei vestigia per creata rerum, in 
quibus omnibus, etiam mmimis, ut fere nullis, quss vis! quanta 
sapientia I quam inextrioabilis perfectio 1 ” 


Class III. Obyptogamia. 

Obdeb L FILICES. 

Genus 2 a.* Hemitelia, Br. 

1. [AmpMcosma) stelhilata^ sp. nov. 

Trunk erect, 4-5 feet high, stout, girth at base 2 feet, under 
crown 1 foot 0 inches, dark brownish black below, covered with 
its own descending fibrous rootlets, that are soft, spongy, and 
light coloured at tips. Fronds, 26-80 in a crown, spreading, 
drooping, blpinnate, broadly lanceolate, not acuminate, 5 feet 
long, 2 feet 4 inches wide aV middle, sub-coriadeous but softish, 
bright green, glabresoent, shining above, under-surface a little 
paler and finely stippled with white dots; pinnae rather close 
set and overlapping, possessing (with segments) a rumpled 
semi-rugulose yet pleasing appearance, with numerous weak 
pale-brownish scattered reticulated scales on costae and veins, 
especially on upper surface ; stipe stout, very short, triquetrous, 
somewhat succulent and brittle, dark-brown, muricated (as also 
is lower rbachis), very scaly at base; scales If inches long, sub- 
ovate-acuminate with long filiform tips, dark-brown-red, shining, 
margined, margins erose (not serrulate), cells of centre numerous, 
narrow-linear, of margin larger and sub-quadrate ; rbachis stout, 
sub-cylindrical, flattisb above, pale-yellowisb-green, sparsely 
warted throughout (also stipe) with small oblong and round 
coloured warts, running in a line between piunas; rbachis, 
secondary rhacbises, and oostse densely covered above with red¬ 
dish and yellowish strigillose hairs, and below with scattered 
long soarious reddish scales; under them is a peculiar short 
; darkrred starry patent sessile pubescence, very closely set, which, 
with the scales,, though persistent, are easily rubbed off 
from exposed parts; pinnes, middle, 14 inches long, 4 inches 

* numbers attached to the genera in this paper are those of them 
in ** The Handbook N.Z. Flora *, ” but Hmitelia is not to he found separate 
in that work, being placed under bio. 2 
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wide, linear-acuminate, lower pairs distant and veiy short, -8-4 
inches long; pinnules sub-linear-lanceolate, acute, 2 inches 
long, 8 lines wide, pinnatifid, regular, alternate, petiolate, 
petioles very short; segments alternate, 8 lines long, lines 
broad, linear, falcate, the upper half coarsely serrate, acute, 
sessile, slightly recurved, the lowest pair free, petiolate, and 
crenate, sometimes only the single lowest one is petioled, this 
segment is always the shortest on the pinnule, divergent and 
largely crenate-serrate or lobed throughout; veins alternate, 
white, rather distant, 6-jiigate, stout, lower broadly forked, 
upper simple, ' extending to margin, prominent below, 
sunk above. Sori not numerous, and confined to lower 
portions of segments and pinnules, rather large, obtusely 
conical, usually two on a segment on the lowest pair of veins 
just below the fork, and running in a single line on each side of 
costa of pinnule and close to it, sometimes (but rarely) 3-5 on 
a segment, especially the lowest pair; capsules numerous, 
minute, pyriform, shortly pedicellate, at first green, afterwards 
reddish, shining ; spores trigonous; recepta^cle cylindrical, elon¬ 
gate, stalked, sub-olavate, puberulous; involucre a shallow 
membranaceous, whitish, and spreading cup, with even margin, 
marked with fine and closely-waved lines {mh lem)^ extending 
round costal half or little more of sorus, sometimes, but rarely, 
surrounding it at base, and, when so, always unequal, being 
much larger on the costal side, never, not even in the most 
incipient state, covering the sorus, which is always largely 
exposed. 

^ Hab. Edges of forests, banks of streams in the Seventy- 
mile Bush, between. Norsewood and Danneverke, County of 
Waipawa; 1882-5 : 

Obs. 1. A species near to H, mithii, Hook, fil., {Oyathea 
OTxVAiz, *‘^ora N.Z.,’’ and also “Handbook”), but widely 
distinct &om that species in many characters {vide description, 
mpra ); although, without close examination and comparison, it 
is likely to be confounded with it, especially if only herbarium 
specimens are examined, I was for some years deceived 
through lack of close investigatiou, and therefore I have given 
more minutely its descnption. 

Ohe, II. This species (like a few other known ones) is inter¬ 
mediate between the two genera Oyathea and Hemitelia ; and 
were its sori ever enwrapped in their involucres, it might well 
be placed under Oyathea, but such is not the case. 

Genus 31, Botiychitmi, Linn, 

1. B, biforme, Bp, noY. 

Rootstock thick; roots many, suh-tuberous, fascicled, straight, 
vertical, with long spreading horizontal rootlets, yellowish- 
brown. Plant glabrous, Stipe proper (or lower scape) about 
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1 inch long, with small ovate and entire membranaceous scales 
at base. Sterile fronds (generally 2): petiole 2-2| inches long, 
medium thickness, not stout; lamina broadly deltoid, 8-4 
(sometimes, but rarely, 5) inches diameter, triternate, very open 
and spreading; pinnae distant on long narrow petioles, the 
central pinna usually the largest; dark brownish-green ; texture 
sub-membranaceous, when diied wearing a rugulose sub-papillose 
appearance; veins very narrow, prominent, diverging; segments 
long, narrow, nearly linear, entire, 1-nerved; nerve very slender, 
extending to apices; tips acute and ofted bihd and spreading. 
Fertile frond (sometimes 2): peduncle 6-8 inches long, twice the 
height of the sterile frond, mostly very slender and flaccid, under 
1 line in diameter, sub-erect and drooping, straight and flexuous, 
bright orange-coloured and glossy; panicle small, slender, sub- 
triangular in outline, 1-2 (rarely 2^) inches long, usually 1-1^ 
inches broad at base, (sometimes, but rarely, 8 inches broad, 
and when so the basal sub-peduncles are vexy long and naked 
below,) bipinnate, open, few and loosely branched; branchlets 
veiy short; light yellowish-green. Capsules small, globose, not 
crowded, sessile and sub-sessile, and (a few) pedicelled; dark- 
brown ; valves oblong-orbicular, broadly gaping, recurved, 
margins thickened and reverted. Spores whitish, orbicular, 
slightly roughish. 

Hah. In swamps, near Tahoraiti, County of Waipawa; : 

Ohs, I. This species appears to in 
all known ones. It usually bears two sterile and sometimes two 
fertile fronds. The outer or lower sterile firond arises from the 
base, is largely sheathing and connate; the upper one springs 
from the stipe about 1 inch above the lower one. When there 
are two fertile fronds, both are nearly basal from below the 
petiole of the upper barren frond, and are of equal length, 
similar to some species of Aneania, In one of my specimens the 
fertile stipe is single below, but divided a little above, each being 
of the usual size and length. There is a marked difference 
between the stipes of the barren and of the fertile fronds. 
These, of the latter, are of a light orange hue, and very glossy; 
those of the former are stouter, and of a dull brownish-green 
colour. 

II- It is not, however, wholly to its bearing four fronds from 
one rootstock that I deem this plant to be a distinct species of 
Botrychium ; but also from its linear entire segments, its rich, 
glossy^ slender, flaccid and coloured scapes; its pedicelled 
capsules; its peculiar shaped valves; its circular spores, and its 
general outline and loose open appearance. Through the kind¬ 
ness of Mr. Hill, I have received upwards of 20 perfect plants, 
all good and fresh specimens, and they are very much alike, 
(inly one of them shghtly differing, and that merely in size. 
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Oeder IV, MUSCI. 

Genus B7. Mnitun, Bruch and Schimp. 

1, M, novcB-zealandicB, sp. nov. 

Plant rather large, gregarious, prostrate and creeping; fruit¬ 
ing stem erect, f-inch high, stout, densely shaggy, with brown 
rootlets, leaves rosulate at apex, with creeping barren leafy run¬ 
ners at base, 2-3 inches long, proliferous at apex. Leaves large, 
3-4-1 lines long, 1-2 lines broad, thin, pale (not yellowish) green, 
oblong and oblong-obovate, flat or very slightly undulate, very 
obtuse (sometimes retuse), apiculate, broadly margined, margins 
entire, slightly subsinuate, sometimes the apical portion is finely 
and distantly denticulate (but scarcely visible under a lens); 
nerve very stout, particularly at base, continuous but not ex- 
cui-rent; cells rather small, broadly oblong, alike throughout, 
obscure; leaves on the runners regularly pinnate, the upper 
half of each leaf free at the base from stem, alternate, with here 
and there a smaller leaf between on the under and also on the 
upper side of the branch. Fruit-stalk mostly single, sometimes 
two together, rather stout, smooth, erect, 1-1|- inches high, 
slightly curved, reddish below, yellowish-green above, bulbous 
at base. Capsule oblong, 1 line long, cernuous; external 
teeth dark-brown, obtuse, each having four dark vertical lines, 
with their transverse bars in pairs and rather close; internal 
teeth pale, the transverse bars distant, and the ciliae between 
(3-4) long, very slender, and finely knobbed at intervals; oper-. 
culum the length of capsule, conical-subulate, obtuse, recurved. 
Calyptra very long, smooth, narrow, conical-subulate, 3 lines 
long; % filiform, obtuse. 

Hah. Low wet open spots in the interior, 1879-80, but 
always barren; wet shaded spots, sides of the Eiver Mangata- 
wh^ti, Seventy-mile Bush, County of Waipawa, 1884: W.O. 
Glenross, County of Hawke’s Bay, 1886 : Mr. D. P. Balfour, 

Ohs. This species is near to M. rostratum, Sch^.f and also 
to M. rhynchophonmi, Hook,, but, after much close examination 
and comparison, I am satisfied it is specifically distinct. It 
differs from 2i. rostratimi in its larger size, in wanting the ex¬ 
current nerve, and in the shape and size of its leaf and oper¬ 
culum, but more particularly in the teeth of its peristome, which 
differs very considerably from those of that species, as given by 
Schwaegrichen (Suppl. I., tab. 79) ; the external teeth of this 
species are of a very different colour, their transverse bars are 
closer and in pairs, each tooth also possessing four dark vertical 
lines; while the internal teeth are without perforations, with 
their bars more widely apart, and the intervening cilise more 
slender and knobbed at intervals ; also, the vertical lines below 
the inner teeth do not run straight downwards, neither are the 
cells there regular, as shown by Schwaegrichen in his drawings, 
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but are of various angular shapes and sizes. This species also 
differs from M. rkynchopkomm^ Hook., in its operculum and 
in its leaves, which (in that species) are of a different shape, 
with their margin closely serrate throughout, and with large 
open cells at the base of the leaf. Sir. W. J. Hooker does not 
give any dissections in’ his plate, neither full particulars of this 
moss (“ Journal Bot.” vol. i.), so that I do not know the teeth, 
etc., of that species. I notice, however, that C. Mueller (Syn. 
Muse., voL i., p. 168) has united those two species with others, 
but to me they seem very distinct. 

Genus 68, Cyathophorum, Palisot. 

1. 0 . nove-zealandicB, sp. nov. 

Plant rather large, shortly creeping, sometimes tufted; stipe 
black, sub-rigid, very short, base and roots thickly covered witli 
brown tomentum; stems sub-erect and decurved, (often pen¬ 
dulous,) flat, lanceolate, 2-5 inches long, i inch broad at middle, 
simple and branched above; branches patent, flexible, sub¬ 
opposite and pretty nearly together, and sometimes forked and 
proliferous. Leaves very thin, pellucid, glossy, bright emerald- 
green, distichous, sub-ovate-acute, cuspidate, 2-J- lines long, sub¬ 
opposite, distinct, waved, and sometimes more or less slightly 
plaited, spreading, falcate, dimidiate, the upper basal portion 
overlapping the stem, the lower excised and not decurrent, the 
apical portion finely serrate on three-fourths of the upper margin, 
and on two-foimths of the lower; nerve .0, but in some leaves 
there is a very short and faint nerve ; the leaves also possess a 
very short, stout petiole-like black nerve at their extreme base, 
uniting them to the stem, and from it a nerve-like plait runs 
into the lamina; cells, very narrow, linear and rectangular, 
arranged in transversely banded and wavy lines. Dorsal leaves 
broadly orbicular, strongly and distantly serrate above, very 
much cuspidate ; cusp long, curved, aristate and capillary. The 
dorsal leaves on the branches, however, are sub-ovate-lanceolate, 
acute, and their lateral leaves are much smaller; perichastiai 
leaves small, and of two forms : (1) the inner, broad, elliptic or 
sub-orbicular below, suddenly contracted above, the apical portion 
long, caudate-acuminate; tip sharply acute, with 2-.S serratures 
some distance below the apex; (2) the outer narrow, acuminate, 
entire, both nerveless; cells long and narrow, Fruit-stalk 
erect, short, about 1-1-1 lines long, largely bulbous at base, with 
a constriction between it and the vaginuja; capsule oblong, 
turgid, about one line long, bright-green spotted with red, (some¬ 
times wholly bright-red when mature,) sub-apophysate ; and the 
outer teeth narrow, very acuminate, each with two vertical 
central lines; the inner teeth with a thick dark central vertical 
. line ; operculum small, one-fourth length of capsule, convex or 
flattish-henaispherical, broader tlian the contracted mouth of the 
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capsule, with a slender recurved beak; oalyptra very small, 
^th inch long, only covering the upper part of the operculum, 
broadly conical, obtuse, roughish, brownish, the base irregular 
and slightly sub-crenulate. 

Hab, In damp, shady woods, generally scattered among 
other mosses, etc., on rotten logs, both patent and pendulous ; 
Seventy-mile Bush, County of Waipawa ; 1879-1885 : W,0. 

Obs. I have long known this fine moss in its barren state, 
and, from my first detecting it, I supposed it to be specifically 
distinct from the only known species of this genus, C, pennatum, 
Brid. During the winter of 1885, I succeeded in obtaining 
fruiting specimens, which have fully confirmed my supposition. 
It differs from C, penjtatum in several particulars: in size, form 
(often much and largely branched), and in its proHferous habit; 
when the tips are bowed down low among other mosses, etc., 
they often take root, and send forth new plants; in shape of 
leaves, particularly the dorsal and periehsetial ones.; in struc¬ 
ture of capsule with peristome, in operculum, and in calyptra; 
as shown in both Sir W. J. Hooker's admirable drawings and 
dissections (“Musci Exotici,” vol. ii., tab. 163), and also in 
tho^e of La Billardiere (“ Nov. HolL Plant.,” vol. ii., tab. 253), 
with their respective descriptions. Sir J, D. Hooker has also, 
in addition, noticed very briefly two varieties of C. pennatum 
—var. a. minus, and var. /3. apiculatmn ; but as far as I can 
make out from his veiy short descriptions, this species is videly 
distinct from those two forms also ; most certainly from the 
first, var. minus, which is a much smaller moss, with orbicular 
leaves, etc. (a drawing of it is given in his “ Flora Antarctica,” 
vol. i., tab. 62, fig. 8); this small variety was originally dis¬ 
covered by him at Lord Auckland’s Islands in 1840; and, 
subsequently by myself, in New Zealand, on the banks of the 
upper Rangitikei River, in 1848. From the other variety, 
apiculatim^ this species also differs, as that moss is said to have 
shorter leaves ” than the type, which are also “ apiculate.” 
Evidently, only barren or incomplete specimens of'those two 
varieties mentioned by Sir J. D. Hooker were known to him. 

This moss has caused me a large amount of extra labour, 
extending over several years, in revisiting so often those different 
localities in the high woods where I had detected and marked it, 
but always in vain until this year. It bears fruit in the autumn- 
winter, but not then plentifully ; many places of its growth may 
be repeatedly visited, and very many plants examined, without 
detecting a single capsule. 

Genus 71. Hqpkeria, Smith. 

§ II. Mniabelphus. 
a. Leaves with thickened margins, 

* * Leaves serrulate, 

I, irmra^dina. 
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Leaves entire. 

2. H. concinna. 

8. H. microclada. 

4. H. aviccna, 

13. Leaves without thickened margins. 
Leaves entire. 

5. S, subsinuata. 


Leaves serrulate. 

6. H. pseudo’petiolata. 

7. i?. ramiilosa, 

8. H. subswiilis, 

9. H. obUisata. 

10. H. curviseta. 

§ IV. Emopus. 

11. H, petrophila, 

12. H. pygmm. 

§ II. Mniadelphus. 

1, J&. smaragdinaf sp. nov. 

Plant small, erect, densely tufted and matted in large spread¬ 
ing patches, 6-8 lines high, much branched; colour a pleasing 
bright dark-green; stems and main branches reddish-brown; 
branches straight, linear, very narrow, -^^th inch wide. Leaves 
sub-quadrifariously disposed, very small, close, imbricate, spread^ 
ing, not much altered when dry; lateral broadly elliptic, dorsal 
and ventral orbicular, apiculate, narrowly margined, the, upper 
portion very finely and distantly denticulate, but scarcely per¬ 
ceivable under a lens; nerve 1, fine, cellular, extending beyond 
middle; cells-orbicular and very small, but much larger and 
oblong about base; pericheBtial broadly ovate, very finely mar¬ 
gined, entire, acute, cells large. Fruit-stalk erect, 4 lines long, 
usually springing from base of stems below leaves, red, shining, 
smooth, twisted, black at base. Capsule horizontal, narrow- 
oblong, somewhat sub-pyriform, sub-apophysate and slightly 
strumose, contracted below mouth ; external teeth dark-brown, 
broad at base, very acuminate with two vertical central lines, 
closely transversely striate, margins dark ridged (or lined) and 
wearing a semi-denticulate appearance ; internal teeth pale, 
slender, linear, with one vertical central line and a few distant 
transverse bars, no cilim. Calyptra small, conical, whitish, 
smooth, base largely fimbriate; fimbriae spreading, recurved, 
obtuse ; tip acute, black, with 4-10 pellucid, jointed, long white 
hairs largely produced beyond it, erect and straight, 

' Hah, On trees and logs, forming large patches; dark shady 
woods near ITorsewood, County of Waipawa ; 1885; W,C. 
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Obs. I. A species near to H, rotU7idifolia, Hook, fil. and 
Wils., but differing in several particulars: as, erect habit and 
being much branched, leaves broader and scarcely toothed, with 
smaller cells and longer nerve; perichastial entire; fruit-stalk 
longer, and springing from base of stem; capsule sub-apophysate 
and strumose, and ealyptra with a peculiar long-haired tip. 

n. The outer teeth of these species resemble those of' Hyp‘ 
nmn tenuirosWe, Hook., and Isothedum arbmcida, Hook. fil. and 
Wils. It is an elegant little plant, though rarely detected in 
fruit. 

2. H. concinna, sp. nov. 

Plant procumbent in thick spreading tufts or small cushions, 
densely imbricate, much branched, soft, pale-green with a dash 
of yellow, and numerous very fine rootlets. Stems (and branches) 
brownish-red, 1-1^ niches long, rather stout^ flattish, sub-del¬ 
toid, pinnately branched; branches numerous, close, irregular 
in length, inch long; branches linear, obtuse, patent, 

opposite (sometimes sub-opposite). Leaves very delicate, closely 
set, and somewhat sex-fariously disposed, broadly obovate-spath- 
ulate, about i line long,, narrowly margined, entire; margin 
thickened below on narrow basal part of leaf; very obtuse, with 
a minute apical and mucro from margin only; nerve very fine, 
sub-sinuous, cellular, and extending two-thirds of leaf, shortly 
bifid a little below the top, the branch nerve very short; cells 
hexagonal-orbicular, very small at apex, much larger and oblong- 
hexagonal at base; perichjetial oblong-ovate, sub-acute, cells 
larger, oblong. Seta slender, flexuous, 12-15 lines long, some¬ 
what compressed, cuived, twisted, smooth, glossy red. Capsule 
horizontal and cernuous (immature). Calyptra nearly 1 line 
long, enclosing capsule, narrow, glossy, black half-way from 
apex, largely fimbriate at base. 

. Hab. On upper branches of high trees, where it forms large 
and thick pafcches, and on the ground (but more rarely); dry 
forests hear Norsewood, County of Waipawa; 1885; W.C, 

Ohs. A species near to H. adnata. Hook. fil. and Wilson, 
differing, however, in its larger size and being much branched, 
in form of leaf and cells, in length and structure of nerve, in its 
much longer seta, etc. A very pleasing little species. It does 
not alter much in drying. Barely detected in fruit. 

3. H. microclada, sp. nov. 

Plant small, sub-erect, 6-8 lines high, pale yellowish-green ; 
stems stout, red-brown, except their tops, which are the same 
colour as the leaves; much pinnately branched from base; 
blanches compressed with numerous fine red rootlets below# 
Leaves sub-sexfariously disposed and nearly alike, very close, im¬ 
bricate, spreading, delicate, obovate-spatiiulate, entire, narrowly 
margined, slightly suh-sinuate, very diortly apiculate from 
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margin only ; nerve single, slender, extending beyond middle ; 
cells orbicular, very minute and partially obscure in the upper 
half, large oblong and clear in the lower; perichfetial broadly 
ovate, entire, acuminulate; cells large and clear. Fruit-stalk 
6-7 lines long, slender, smooth, flexuous, red, black at base, 
8-6 on a branch; capsule very small, ob-conical, plain, sub- 
horizontal, brownish-red, broadest at mouth ; outer teeth dark 
brown, closely transversely striate with sub-denticulate margms 
(as in H, sviaragdma^ Col., supra) ; calyptra long, conical, 
covering capsule, smooth, upper half black and glossy, apex 
much produced, sub-piliferous, base fimbriate; fimbrise spread¬ 
ing, wavy. , 

Hab, On trees ; dry forests near Norsewood, County of 
Waipawa, 1885 : W,C, 

Ohs, A species pretty closely allied to H, sinuosa, Hook. fil. 
and "Wils., but differing from that species, in its being much and 
pinnately branched, in its leaves being sexfariously disposed, 
delicate, with a very narrow and much less sinuate margin, and 
also apiculate ; in the large cells of the lower half of leaf, and in 
the perichffitial being acuminulate; also, in the shape of its 
small capsule, and its much shorter fruit-stalk, and in its smooth 
and glossy tipped calyptra. When dry its leaves are crisp ; it 
moistens readily. 

A, H, ammna^ sp. nov. 

Plant small, erect, ^ inch high, shortly branched at top, 
yellowish-green; and stems rather thick, dark brown, leaved to 
base, branches sub-compressed. Leaves numerous, close, im¬ 
bricate, sexfariously disposed, very small, ^^-g-th inch long, broadly 
spathulate, margined, entire, apical portion sub-orbicular, 
apiculate, margin very narrow, thickened on the basal portion 
of leaf; nerve 1, slender, sinuate, extending beyond middle; 
cells orbicular and vei^ minute in the upper broad part of leaf, 
large oblong, quadrate in the lower portion; perichastial small, 
similar in shape, with, long cellular acuminate scales within them; 
cells very large and clear. Fruit-stalk slender, 4 lines long, 
suddenly curved at apex, fliexuous, twisted, smooth, shining, 
red, black and much thickened at base, springing from a tumid 
sheath or support (sometliing like Oyathophoruni pennatum) at 
middle of stem; capsule minute, -g^^yth inch long, narrow-ovate, 
pendulous, pale, finely and slightly tuberoled at base; operculum 
not seen* Calyptra (young) narrow-conical, acute, greenish- 
white below, brown above and black tipped, the nanow upper 
poriion slightly and jfinely roughish (under lens), largely fim- 
hriate at base ; fimbrisB , spreading, obtuse* 

^ Hidden among other mosses, etc* (whence it was 

picked oht long atter^ collecting dry woods, near Norsewood, 
, Ooimty of Waipaw 



CoLENSO. — Description of new Cri/ptogamic Plants, 23i 

Ohs, This species is wholly unlike all others of this genus 
known to me. Having hut a small tuft of a few stems, contain¬ 
ing only one fruiting specimen, I did not break it up to examine 
its teeth, which appear to be very small and slender. It 
moistens readily. 

5. H, suhsimiata, sp. nov. 

Small, tufted, erect, 6-8 lines high, simple (sometimes 
shghtly short-branched at base), linear, broadest at top; stem 
short, stout, dark-brown, leaved from base ; rootlets many, fine, 
red, at lower part of stem and base. Leaves small, numerous, 
close, imbricate, sexfariously disposed, all similar, J line long, 
obovate-spathulate, apex very obtuse and shortly apiculate, 
margin entire and slightly sinuous, light-green, &iely nerved 
throughout Jths or more of leaf, apical portion of nerve sinuous ; 
cells, upper half exceedingly smaU, orbicular, the basal portion 
very large and clear, sexagonal-oblong; perichsetial small, 
oblong-acuminate, hyaline, nerve 0. Fruit-stalk erect, 3-5 lines 
long, slender, sub-fiexuous, red, shining, black at base, 8-4 on a 
branch. Capsule (immature) narrow-oblong, gibbous above, 
nearly straight below, sub-apophysate, cernuous, shining, green 
with small red tubercles at base; operculum short, conical, 
obtuse; calyptra rather small, narrow, greenish-white, upper 
portion black, shining, tip acute, recurved; largely fimbriate 
at extreme base ; fimbriae spreading, sub-curly and waved (not 
straight), iiyahne, linear, obtuse, containing dark-brown linear- 
oblong masses. 

Hah, Among other mosses on rotten logs; low wet woods 
near Norsewood, County of Waipawa, 1885 : TF.C, 

Obs, A species near to H,fle:.mosa, Mitten, but difiering in 
several particulars. 

Q, Hu p>seudO’petiolata, ' ' 

Plant small, tufted, erect, f inch high, simple and 3-branched 
at top ; stems stout, dark-brown below, green and highly cellular 
above, with red rootlets at base. Leaves pale green, oval, 
oblique, obtuse, lines long, somewhat distant, sub-decussate, 
serrate, lower margin near base excised and entire, lateral 
joined to stem by nerve only; nerve 1, very stout, cellular, 
extending half-way and forked about the middle, branch short; 
dorsal and ventral leaves similar but smaller, and broader at 
bases; cells large, sub-orbicular, equal throughout; perichfetial 
very small, nerveless, entire, ovate, sub-acute and acuminate, 
tip obtuse with (sometimes) two serratures. Fruit-stalk spring¬ 
ing from near base, erect, 10 lines high, wiry* rigid, shining, 
flexuous, dark-coloured, thickened at base, sometimes 2-8 on a 
branchlet. Capsule small, oblong, horizontal, spotted, finely 
reticulate,'slightly tubercled at base ; calyptra narrow conical, 
1 line long, smooth, brownish, highly cellular; tip long, curved, 
acute; base slightly ragged. 
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Hah, On rotten logs, forests near Norsewood, County of 
Waipawa ; 1884 : W,C. 

Obs» This little species presents a rather novel appearance 
from its leaves being scarcely broader at base than their stout 
nerve, and so giving them the appearance of being petioled. 
When dry, its stems and leaves are dusky green and blackish 
and completely curled up, but relaxing quickly on being 
moistened; their tips remaining recurved. 

7. H. ramulosa, sp, nov. 

Plant small, tufted, dendroid, stems inches high, erect, 
stout, dark-brown, covered with old leaves persistent below, 
branched at top 3-12 branches, each branch densely clothed 
with fine branched brown rootlets; branches narrow, 4-5 lines 
long, li lines wide, simple and forked, fiat, recurved, dark-green 
(almost black when dry). Leaves quadrifarious, sub-imbricate 
above, somewhat scattered and distant below; lateral obliquely 
oblong, broad, obtuse, spreading, small, less than 1 line long, 
somewhat irregular in size, the uiDper half of margins sharply 
and irregularly serrulate; nerve stoutish, shortly bifid, extend¬ 
ing not quite to middle; dorsal and ventral elliptic-ovate, sub¬ 
acute, nerve short; cells rather small, orbicular, xiearly alike 
throughout; perichsetial broadiy-ovate, sub-acuminate, very mem¬ 
branaceous, cells large oblong and clear, neiweless. Fruit-stalk 
erect, 4-7 lines high, smooth, rigid, red-brown, thickened and. 
curved at base, springing somewhat laterally from lipper side of 
branch near base, sometimes two together^ and 5--6 on a single 
plant. Capsule narrow, about 1 line long, sub-horizbntal, 
greenish, finely striate, with a few small; and scattered, colouredV 
smooth tubercles at base. Operculum shorter than capsule, 
narrow, very obtuse. Oalyptra as long as capsule, smooth, 
naked, cellular, and very much so, and slightly laciniate at 
base. 

Bab, On logs among other mosses; wet shaded woods near 
Norsewood, County of Waipawa; 1885 : IF.C. 

Ohs, A species near to H, Jiigella, Hook. fil. and Wils. 

8. H, rnhsimiliSf sp. nov. 

Plant small, monoecious, tufted, sub-dendroid. Stem erect, 
J-- f inch high, branched at top into 3-6 branches, sometimes 
single ; colour dusky-greenish. Leaves sub-quadrifariously dis¬ 
posed, lines long, oblong, slightly obtuse and sub-acute, 
sharply serrulate, f length from apex, nerved to beyond middle, 
and bifid near top ; cells sub-orbicular, small, but much smaller 
.at margins ; dorsal and ventral broader and sub-acute; peri- 
chatial oblong-lanceolate, acuminate, entke, nerveless; cells 
large linear-oblong. Fruit-stalk 10 lines long, erect, slender, 

: ;flexuqus, twisted, slightly thickened at base, dark-brown, spring- 
iiig.i^pm upper side of stem, but. near base, 2-8 on a branch. 
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Capsule oblong, spotted with dark-red spots, tubercled, pen¬ 
dulous*; operculum long, half length of capsule, acute, and 
slightly recurved ; calyptra long, conical, narrow, obtuse, smooth, 
laciuiate at base. 

Hab, In dark, low woods, near Norsewood, County of Wai- 
pawa; 1885; W,C, 

Ohs, A species allied to the .preceding (H. but 

shorter and less dendroidal, with fewer branches; leaves much 
larger, not so dark, and not blackish when dry, with a longer 
nerve, and minute marginal cells ; fruit-stalk much longer and 
twisted; capsule thicker, tubercled, and pendulous; and 
calyptra lacerated at base. It is also a much scarcer plant; 
only a few fruiting specimens obtained. Leaves do not moisten 
readily. 

9. H, ohtiisata^ sp. nov. 

Plant small, tufted, erect, - f inch high, branched from 
near base, with 3-6 branches, branches recurved. Leaves very 
small, -^^jth inch long, rather loosely disposed and sub-imbricate, 
broadly elliptic, very obtuse, serrate, the young ones and 
branches light green, very dark green when old, also when 
dry, fringed at margins below; nerve stout, short, bifid, 
cellular *; cells large orbicular’, ‘ alike throughout; dorsal "and 
ventral leaves similar but smaller; periohsetial broadly-ovate, 
suddenly contracted and acuminate at apes, entire, neiweless; 
cells large-oblong. Fruit-stalk erect, 5 lines long, bulbous at 
base, smooth, dark brown ; 2-3 on a branch. Capsule, oblong, 
drooping; operculum nearly length of capsule, slightly 
recurved, acute; calyptra conical, smooth, acute, apiculate, 
entii’e at base or very slightly ragged. 

Hab, In low, wet, shaded woods near Norsewood, County of 
Waipawa; 1885: TF.C. 

Ohs, A peculiar and pleasing little species. Its leaves are 
often fringed at (or within) the margins on the under side with 
minute, jointed, cylindrical cellular bodies, in thick, powdery 
clusters, resembling the soredia of some lichens. Sometimes all 
the leaves on a branch are thus fringed, and, again, sometimes 
a branch is without any. 

10. H, curviseta, sp. nov. 

Plant small, erect, inch high, sub-dendroidal; stem short, 
f inch, dark-brown, leafy, with numerous brownish-red rootlets 
at base; 4-5 short sub-rosulate branchlets at’ top, spreading, 
decurved. Leaves very thin and pale;. lateral sub-oblong- 
obovate, obtuse, lines long, upper half coarsely serrulate, the 
lower basal margin excised; nerve 1, stout, not extending to 
middle, bifid, the branch nerve vei'y short; cells large, orbicular, 
pretty uniform throughout, but.larger and oblong at base; 
dorsal and ventral leaves broadly-ovate-orbicular, yery obtuse ; 
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periohaetial small, narrow-ovate, acute, entire, nerveless ; cells 
large, clear. Fruit-stalk •! inch long, erect, suddenly curved at 
top, smooth, red-brown, dark at base, 2-8 springing from axils 
of branchlets; capsule sub-obovate-oblong, neaidy 1 line long, 
pendulous, pale reddish-brown, spotted with fine red dots, and 
finely tuberculated at the base usually in a kind of ring around 
it, minutely reticulated, margin of mouth dark; outer teeth 
rather short, obtuse, incurved, dark brown, with two broad 
vertical, light-brown equidistant Imes, the centre partially clear, 
largely transversely striate, margins grossly sub-denticulate- 
Operculum and calyptra not seen. 

Hah* Concealed among Hepaticm,^ and from rotten logs; 
woods near Norsewood, County of Waipawa ; 1884: W.C. 

Ohs* A species having some affinity with H* obtusata and 
H* s^tbsimilis (mihi, s^upra)^ but differing from both in several 
particulars. Only two fruiting specimens have been detected, 
long after journey, among collected. 

§ IV. Eriopus. 

11* H. petrophila, sp. nov. 

Plant large, creeping at base, bushy, simple (rarely branched), 
diffuse; stems numerous, erect, 1^2 (rarely 2-J-) inches high, 
5-6 lines broad, flat, recurved at tips, of a pleasing bright-green 
inclining to dark, clothed with leaves from base, with many 
brown shining branched flattish rootlets below. Leaves sub- 
quadrifariously disposed, inibricate, thin, margined, mairgin 
narrow above, broader at basb, xxpper half sharply serrulate, 
lower entire; cells large,, sexagonal-orbicular, pretty uniform, 
but smaller and more orbicular at apex, and larger and oblong 
at base; lateral leaves oblong or sub-obovate, 2-| lines long, 
dimidiate, spreading, narrowed at base, tip suddenly acute, 
sharply apiculate, and curved on one side; nerve 1, very stout 
at base, straight, forked, largely divergent -Jrd length of leaf; 
dorsal and ventral leaves smaller, much more orbicular, and 
more largely apiculate; nerves 2 from base, diverging; peri- 
ehfetial small, transpax’ent, the outet* broadly elliptic or sub- 
orbicular, the inner narrow ovate, all acuminate, the outer 
being very aouminulate or sub-piliferous, margins entire, serru¬ 
late at tips, nerveless; cells linear-rliomboidal, acute. Fruit- 
stalks 1-2-3 on upper part of stem and near each other, 8-5 
lines long, succulent, green, thickened at base with a dai4v ring, 
annulated, hairy; hairs very short, thick and siib-tuberculous, 
patent, larger and longer at top, and these erect and forming a 
kind of small crest, but very distant from capsule and apes of 
seta, which are both glabrous, upper part of seta largely glabrous 
bn.the under side. Capsule obloiig-elliptic, smooth, horizontal, 
mtL to ring at mouth and contracted below, sub- 

ipophysate)^ b^^ slightly tufecled, dark-brown; teeth p^e-red, 
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smooth, with numerous small orbicular cells, margins entire; 
operculum long, semi-conical, acute, beak very long, slender, 
straight. Calyptra large, broadly conical, obtuse, ^th inch 
long, whitish, upper half thickly tubercled (or sub-echinate); 
tubercles irregular, long, blunt; laciniate and much fimbriate 
below; fimbrias ragged, branched, spreading, obtuse, recurved. 
Monoecious; paraphyses numerous near bases of fruit-stalks ; 
antheridia axillary near capsules, each linear sac clavate, con¬ 
taining a red globular spot near apex. 

Hah, On stones in the bottoms of narrow deep watercourses ; 
dark shaded woods near Norsewood, County of Waipawa; 1884-5 : 
W,C, 

Ohs, I. A very fine species, certainly approaching very near 
to H, C7'istata, Arn.; but, after long and repeated examination, 
I cannot but deem it to be distinct. It also has some affinity 
with H, lophophora, Col. (“Trans. N.Z. Inst.,” vol. xvii., p. 
260). It ffiffers, however, from H. cristata in size, habit, and 
form of stems and leaves, and in their colour, and in the form 
of its capsule, which is also sub-apophysate and tubercled 
{vide Hedwig, Sp. Muse., t. 49); in form and size of apex of leaf 
and apical cells {mde Schwg. Suppt., tab. ccxxviii., figs. a. b.) ; 
in its large and broad sub-tuberculous calyptra, laciniated at 
basb ; and in the short, thick, .patent hairs on its seta and crest; 
and also in its peculiar habitat or place and manner of growth. 

II. I have only met with this moss in deep, dark gullies, 
where it must be nearly always submerged; it clings strongly 
by its roots to pebbles in the soil, so that the support comes 
away with the plant in collecting; it bears fruit in June and 
July. Plants that I brought away living have flourished three 
to four months in a tumbler of water, in which they are mostly 
kept submerged. 

12. H, pygmma^ sp. nov. 

Small, tufted. Stems erect, 4-6 lines high, glossy dark-brown 
below, pale-green above. Leaves loosely imbricate above, dis¬ 
tant below, light-green, crisped, and recurved when dry; lateral 
spreading, rotundato-ovate, largely apiculate, margined, serrate 
at top and for half-way down; lowest stern-leaves acuminate ; 
nerve 0, or very short; cells rhomboidal, small at apex, in¬ 
creasing in size downwards, and large at base ; perichietial long, 
narrow-ovate, entire, very much acuminate, the mucro subulate 
sharp, slightly serrulate.at tip. Fruit-stalk 2 lines high, erect, 
flexuous, with a sudden bend at top, red-brown below, very 
hairy, with short patent hairs broad at bases or sub-muricated, 
hairs longer above with a crest of long white fimbrise at top. 
Capsule small, ovoid, horizontal, apophysate; operculum flattish, 
with a long deciurved acute beak; calyptra small, pale, largely 
laciniate and fimbriate at base; tip long, brown, shining, decurved. 
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Hah, Among other mosses on rotten logs ; low, damp, dark 
woods near Norsewood, County of Waipawa, Not., 1884: W,C, 
Ohs. An interesting little crested species, apparently near 
to H. flexicoLlis, Mitt, (of which S. Island species, however, I 
have not seen any specimens, and the description given of it in 
“ Handbook N.Z. Flora ” is scarcely complete). . At present 
tills species is very scarce, only one small tuft containing three 
firuiting specimens having been detected, after a most diligent 
and renewed search. 

Order V. HEPATIOAil. 

Genus 1. Gymnomitrinm, Gorda. 

1. (?. orhiciclataj sp, nov. 

Plant ndnute, erect, short, simple, sometimes with innova¬ 
tions, rarely branched, 6~8 lines high, pale-green, with fine long 
hyaline rootlets ; leaves alternate, orbicular, enthe, rather distant 
below, but Bub-imbricate and larger at tips; perichaatial large 
surrounding calypti^a 6-lobed, lobes ovate-acuminate, obtuse; 
fruit-stalk lines long; capsule dark-brown ; valves spreading, 
broadly lanceolate, much and irregularly reticulate, margins 
white and slightly sinuate ; tips obtuse, naked, 

Hab, Sides of perpendicular wet chffs, Eiver Mangata- 
whainui, near Norsewood, County of Waipawa; growing very 
closely intermixed: among Anmra muscoides, Col. October, 
1884: TTXV 

Ohs. This species in size and appearance is not unlike the 
only other known New Zealand species, G/ conminatum, Cord., 
deteoted by me on the summits of the fiuahine mountain range, 
its only known New Zealand habitat (but also found in Britain); 
it is, however, widely different as a species. Its only known 
habitat is a curious one ; closely bound up (or squeezed tightly) 
among Amura muscoides (w/m), and only to be detected (when 
not in fruit) by the extreme tips of its leaves just peering above 
those of the Aneura. 

Genus 2. Jungermarmia, Linn. 

1. tf, kumilmimaf sp. nov. 

: Minute, shortly tufted, erect, 8-4 lines high, pale-green, 
with fine long rootlets below and at base. Leaves laxly im¬ 
bricate, sometimes more distant, sub-vertical, amplexicaul, 
slightly deourrent, sub-orbicular, quite entire, apical margins 
very slightly sinuate, recurved; involucral similar but larger, 
conniving; cellsnainutely beaded ; apical small, orbicular, basal 
larger, oblong. Stipules 0 ; perianth 5-plic'ate, mouth con¬ 
tracted, toothed. Fruit-stal^ lines long, slender, capsule 
globose, very small, dark purple, glossy. 

■'V'Vv-"' , .'■'•See 
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Hah, Closely mixed with other small Hepatwa and minute 
mosses, wet stony sides of the Eiver Mangatawhaiiti, County of 
Waipawa; 1885: W,C, 

Ohs, A species having affinity with J, inundata. Hook, fil., 
also found in this district. 

2. J, rufiflora, sp. nov; 

Small, densely and regularly tufted in large spreading 
patches, erect, 3-6 lines high, pale-green, simple and branched 
below, connected at base, stems succulent, flexuous. Leaves 
few, vertical, alternate, distant, sometimes laxly imbricate, 
especially on old stems ; smaller orbicular and pink-margined 
below, gradually increasing in size, elliptic and sub-apiculate 
above ; semi-amplexicaul, quite entire, very membranous and 
translucent, somewhat recurved; involucral 1-2, very similar, 
but larger; cells large, sub-orbicular, nearly alike throughout, 
the upper minutely and many beaded. Perianth large (for the 
plant), about 1 line long, obovate-spathulate, 4-5 phcate, mouth 
large, laciniate, tips pink-red. Stipules none. Eruit-stalk 3 lines 
long, slender; capsule globose, dark brown; valves broadly 
oblong-lanceolate, reticulate, slightly margined; tips very obtuse. 

Hah, Steep shaded and wet cuttings, clayey sides of main 
road near Norsewood, County of Waipawa; 1885: W,C, 

Ohs, A species having pretty close affinity with the pre¬ 
ceding species (J. huniilissima, mihi). It is a striking and neat 
object in its flowering season, owing to the tips of its numerous 
and compact perianths being coloured a lively pink-red, and 
generally each stem bearing one, and all of a uniform height, 
so that it is detected at some distance when passing by. 

S. J, paucifolia^ sp. nov. 

Plant small, tufted, densely compact; stems erect, 4-6 lines 
high, regular, simple, rarely branched at base, light green, with 
many fee pellucid rootlets springing fern bases of leaves. 
Leaves few, rather distant, alternate, vertical, ^th inch long, 
broadly sub-orbicular, somewhat truncate at tip, recurved, 
undulate and sub-plaited, narrowly margined; margins entire, 
those of upper leaves sub-sinuate; sub-canaliculate, not de¬ 
current on stem, largest above and very small at base; cells 
large, oblong, each 5-7 beaded; involucral similar, but larger. 
Stipules 0. Perianth broadly obovate, slightly compressed, with 
sinuous edges, apex very truncate, 5-6 plaited at top, mouth 
contracted, tips curved, acuminate, each with a minute pencil of 
3-4 flmbrise, Seta 2 lines long, slender, twisted, transversely 
veined. Capsule very minute, glohulai*, dark brown, bursting 
rather irregularly; valves narrowly margined, obtuse, and much 
reticulated with black lines. 

Hah, In large patches with the preceding species (J. mjijiora); 
patches generally distinct, but sometimes intermixed; 1885: 
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Ohs, This species is nearly allied to the two preceding ones, 
but distinct. It also flowers much later in the season. 

Genus 7. Gottschea, Nees. 

Leaves stipulate. 

1. (?. lete-virem^ sp. nov. 

Plant gregarious, procumbent, imbricate, simple, 1 inch long, 
4 lines wide, flattish, sub-linear-obovate, sometimes shortly 2~8 
branched near top. Leaves lively emerald-green, very thin, 
ovate, obtuse, spreading, serrulate at tips, ciliate on upper mar¬ 
gins near stem, distant and free below, imbricate and crowded 
above; ventral lobes more largely serrate at tips; the dorsal of 
a similar shape but smaller, their upper edge nearly entire, 
lower edge adnate on ventral lobe; involucrd laoiniate. Sti¬ 
pules rather large, 4-5-fid, much laciniate and spreading ; cells 
oblong-orbicular, walls thickened; fine purple rootlets on lower 
part of stem. 

Hah, In patches on rotten logs, woods near Norsewood; 
and more largely on the ground in dark shaded low woods, sides 
of Eiver Mangatawhaiiti, between Norsewood and Danneverke, 
County of Waipawa, 1884-5: W,C, 

2. (?. nitiday sp. nov. 

Plant gregarious, procumbent, imbricate, green, stems stout, 
2 inches long, ir broadest part, simple, and 2-8-4 

branched; branches patent, irregular, flattish, sub-linear-obo¬ 
vate. Leaves subroblong-lanceolate, sub-acute, patent, sharply 
and closely serrulate, largely ciliate on both margins near bases, 
but most so on' the upper, also at tips, distant and free below, 
much crowded above; the dorsal lobes oblong, truncate at tip, 
the upper edge and apex largely ciliate-serrate; cili© jointed ; 
lower edge a^ate on ventral lobe. Stipules large, laciniate to 
base, 5-6 lobed, very ciliate; cilige long, jointed, drooping, 
glossy; perichsBtial pale-green, long, narrow, and much laci¬ 
niate ; cells orbicular, and larger than in 0, late-vire^is; many 
red rootlets at base and on lower half of stem. 

Hab, In patches on the trunks of large trees; dark shaded 
woods, near Norsewood, County of Waipawa, 1885 : W,C, 

Obs, A fine species, having affinity with the preceding (G. 
which it closely resembles at first sight, but is very 
different in structure, more compound and larger. 

8. Gk macroam^higastray Big, noY, 

Plant in small patches, sub-prostrate, ascending, pleasing 
green, stems thick, succulent, oblong, 10-15 lines long, 4 lines 
wide at broadest part near top, shortly branched, rooted below; 
rbot-stock stout; rootlets nunierous, short, red, and matted. 
L^ves spreading, lobes concave ; ventral oblong, acute, falcate, 
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serrate above, laciniate below ; dorsal shorter, tips sub-trancate 
and serrulate, rotund and overlapping at base, and much broader 
than the ventral lobe,, margin there entire, or under a high power 
minutely serrulate , in the anterior portion, the apical serrulate 
on both margins with a narrow plait extending from lower 
point of apical margin to outer margin of ventral lobe; invo- 
lucral narrow, 2 lines long, much and compound laciniate, con¬ 
nate at base ; cells orbicular. Stipule very large, sub-quadrate, 

lines wide, sub-bilobed at tip, much laciniate ; lacmias largely 
cellular throughout. 

Rah. On rotten logs, among other Hepatica and mosses, 
Seventy-mile Bush, County of Waipawa; 1888: W.Q. 

Obs. A very distinct species, from its large and broad 
stipules, and the concave lobes of its leaves; hitherto, however, 
it is rather scarce. 

4. <T. heterocolpoSf sp. nov. 

Plant small, procumbent, spreading, pale green, stems 
stoutish, leaved to base, 1-1^ inches long, 3-4 lines broad, 
much (5-6) branched, branches short, flattish ; rootlets purple, 
very liu:; 3 ierous, short and matted below. Leaves sub-ovate, 
falcate, acute, finely and sharply serrate; ventral suberulent or 
minutely and closely roughish at tips on both sides, laciniate- 
ciliate on lower basal margins; dorsal similar in shape, but 
much smaller and smooth, obtuse and sub-truncate at tips, with 
finer and more distant serratures, and a. ridge or plait running 
from the lower angle of apex to outer margin of the ventral 
lobe, basal margin almost entire; cells sub-orbicular, cell-walls 
thick. Stipule rather large, sub-quadrate-ouneate, narrowest at 
base, bifid, lobes divergent, each lobe spaxingly and coarsely* 
laciniate above, not below, sinus large orbicular. On the 
stem bn each side, within the two lobes, and in their axils, ai*e 
several small narrow scale-hke laciniated processes or leaflets, 
and also in minute tufts near to the bases of the stipules, but 
separate and above them. / 

Hab. Li forest, Seventy-mile Bush, County of Waipawa; 
1882: W.C. 

Ohs. The exact locality of this peculiar species is at present 
unknown ; the few specimens I have were bi'ought hurriedly 
away, and merely for comparison, believing them to he identical 
with other species lately detected there by me. I may, however, 
find it again.'" It is a highly cmious species, in its possessing 
those minute, scale-like leaflets in the axillss of its leaf-lobes; 
in this character, however, it is something like O. nohiliSf Nees, 
the only other species known to possess it. [But see, the fol¬ 
lowing species, recently discovered.] 

. ? Since writing the above, I have again found this plant; June? 188^: 

its exact locality is in wet low woods, near. Norsewood, 
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6. Q-, tnchotoma, sp. nov. 

Plant procumbmt, spreading, 2-8 inches long, much 
branched, main branches generally trichotomous at tips ; stems 
leafy, stout, with many brown rootlets at bases, branches about 
1 inch long, 4 lines wide, linear, obtuse, slightly rooting at 
bases; rootlets brown. Leaves a pleasing green, spreading, 
rather distant below, base of stem bare, close above, oblong- 
ovate, obtuse, sharply and closely serrate, laoiniate-ciliate on 
basal margins, a ridge or plait rimning from lower anterior 
angle of dorsal lobe to the margin of the ventral, with a few 
other small, scattered, short creases or low plaits on its lamina ; 
dorsal similar in shape and smaller, apices free, bases broadly 
rounded. Stipule large, quadrifid, segments much laciniate- 
ciliate: cilise long, flexuous, pellucid, jointed (as in G, chloro- 
phylla). On the stem, between dorsal and ventral lobes, are two 
transverse lateral rows of finely laciniated processes or leaflets. 

Hab, Among other Hepaticm and mosses on prostrate trees, 
wet forests near Norsewood, County of Waipawa ; 1885 : W,C. 

Obs, A fine species, having close affinity with the preceding, 
G. heterocolpos, in its additional stem-leaflets (which, however, 
are longer, narrower, more numerous, and differently situated), 
but widely differing in its compound ciliated stipules, etc. 

6, G, chlorophylla, Q]). nov» 

Plant very small, under | inch long, obovate-oblong, broadest 
at tip, very obtuse, simple, and 2-4 branched from near base. 
Leaves closely imbricated, pale green,, whitish tipped, oblong, 
obtuse, margins irregular and sub-iaoiniate, much ciliated, each 
lacini^ ending in a long cilia; cihae all jointed; dorsal lobe 
similar, but much smaller; cells orbicular. Stipules broadly 
cuneate, or sub-quadrate-fiabeUiform, laciniate-lobed, each lobe 
ending in two large ciliae: sinus broad. 

. Hab, On rotten logs, watercourse; deep forest near Norse¬ 
wood, County of Waipawa ; 1883-85: W,C, 

Ohs, A species near to G, ciliata, Mitt., but differing in its 
laciniated stipules and leaves, smaller dorsal lobes, and much 
smaller sizie. It has a very hoary appearance on both sides, 
ftom its pale colour and long cilia?. It is apparently scarce, 
having only very sparingly been met with. 

7. G, sp. nov. 

Plant densely gregarious in large patches, simple, broadly 
obovate, 4-6 lines long, 2 lines broad at tips. Leaves light-, 
green below, .bright yellow-green above, sub-imbricate, spread¬ 
ing, sub-falcate, finely laciniate-serrate, especially at tips; dorsal 
lobes upper margins entire, rounded and broad at base, and 
pyerlapping on stem; tips truncate and, minutely senaxlate; 
cells, sub-quadrate and oblong. Stipules sub-quadrate, bi-lobed 
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to base, sinus sub'Orbicular, lobes laoiniate, divergent at base 
connivent above. 

Hab, On rotten logs, dense wet forests near Norsewood, 
County of Waipawa; 1885; W,C. 

Ohs, A small species, having some affinity with G, Iwte^ 
Virens, inihi (supra), but differing in its leaves and stipules, also 
in size and colour. 

8, G, pallescefis, sp. nov. 

Plant small, scattered, prostrate, simple, and shortly two- 
branched, broadly obovate, 3-5 lines long, 3 lines broad and 
much rounded at top, flattish, stems rather stout, with many 
pink rootlets below, at and near base. Leaves very pale or 
yellowish-white, close, compact, spreading, sub-ovate-oblong, 
acute, sub-laciniate-serrate throughout, overlapping at base ; 
dorsal lobes similar, but much smaller, tips somewhat truncate 
and serrulate; cells orbicular, cell-walls very thick. Stipules 
very large, sub-quadrate, but broadest at top, bi-lobed (almost 
quadrifid); sinus open, lobes much laciniate and largely divergent 
above. 

Hab, On rotten logs, among other small Hepaticce ; wet 
shaded woods. Seventy-mile Bush, County of Waipawa ; 1883: 
W,G, 

Ohs, A species near to G, bicoloi', mihi (supra), but differing 
from it in its larger spreading stipules, and in being much more 
laciniate, also in colour, form, and habit. 

9. G. marginata, sp. nov. 

Plant prostrate, creeping, simple, sometimes branched below 
1-1J inches long, 4 lines wide, broadest at top, green; stem 
stout, succulent, with many brown rootlets at base. Leaves 
close above, distant below, sub-oblong-ovate, rather obtuse, sub- 
falcate, spreading, lamina with sewal small plaits or creases, 
largely sei*rate at apex, coarsely laoiniate at base; dorsal lobe 
very broad, rounded, and overlapping below, with the margin 
entire, or nearly so, truncate and serrate at tip; cells oblong, 
large, stipules rather large, sub-obovate-quadrate, bifid to middle, 
each segment once lobed on the outside and laciniate; lacinis 
few and rather distant, triangular, acute, not capillary nor 
ciliate, and all many-oelled throughout; cells large; main 
sinuses orbicular, with their margins thickened as if doubled or 
bordered. Capsule (immature) cylindrical, narrow-linear, 3 
lines long, dark-purple; fruit-stalk sub-clavate at top, but con¬ 
tracted at junction with capsule. 

Hah, On trunks of fern-trees, wet shaded forests near 
Norsewood, County of Waipawa, 1885 .: W,0, 

Obs, A species having close affinity with G, pallescens, mihi 
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10. 0. alhistipnlaf sp. nov. 

Plant small, bright light-green; stems sub-erect, simple, 
1-li inches long, obovate-oblong, truncate at tip, 4 lines wide 
in the broadest part, leaved to base; stem stout, succulent, 
white, with fine filiform rich purple rootlets at base. Leaves 
thin, closely imbricate, spreading, falcate, ovate-oblong, obtuse 
(sometimes with a tooth as a mucro), each with 3-4 narrow 
plaits or creases extending diagonally to margin, the margins of 
the upper half coarsely serrulate, the lower half of basal margin 
nearly entire, the upper half of the same laciniate; laciniae 
increasing in size towai’ds the stem, and there shortly decur¬ 
rent ; dorsal lobe much broader at base than the ventral, and 
largely rounded and overlapping the stem, the margin very 
slightly serrulate and decurved, the apical portion truncate; 
cells sub-orbicular, rather small. Stipules white, rather large, 
sub-quadrate, naiTowest at base, bi-lobed to middle, sinus 
large, with Wo minute lacinitn; lobes broad at top, coarsely 
laciniate, not ciliate; lacini© obtuse, celled to apices: cells of 
various shapes and sizes, mostly orbicular-oblong, large, clear, 
and double-walled. Fruit-stalk 15 lines long, stout. Capsule 
narrow, linear-oblong, purple; valves spreading, 2 lines long, 
linear-lanceolate, very obtuse, not meeting at base, but with a 
small hemispherical pilose boss in the centre, finely and closely 
striate longitudinally and transversely with minute dark-brown 
stride. Spores orbicular, numerous; no spiral elaters detected. 

Hah, On rotten logs and on the earth, forming compact 
patches in shaded spots; wet woods, near Norsewood, County of 
Waipawa, 1885 : IF.C. 

Ohs, A species nearly allied to 0. macroampkigastra^ mihi 
[supra), but differing in its being unbraiiohed, with much less 
concave leaves, that are also largely plaited, and in its very 
much smaller and differently-formed white stipules, 

Stipules 0. 

11, 0. simplew, sp, nov. 

Plant small, sub-gregarious, simple and sparingly branched^ 
under 1 inch long, 3 lines broad, sub-obovate-linear, very light- 
green, of a soft texfcxu’e. Leaves below distant, narrow-oblong, 
obtuse, and nearly quite entire; the upper not crowded, linear- 
ovate, slightly and finely serrulate, more so at tips; dorsal 
small, scarcely half as long as the ventral, sub-elongate-quadrate, 
upper edge slightly curved, truncate at apices, margins entire; 
cells small, sub-orbicular; rootlets numerous, long, purple; 
stipules 0. 

Hah, On the ground, among other Hepaticm and mosses; 
banks of the Eiver Mangatawhaiiti, between Norsewood and 
Panneyerke, County of Waipawa; 1886 ; W,C, 
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Ohs» A curious little naked species, without stipules, and 
with margins nearly entire, and &erefore having affinity with 
G. tuhides, Hook. fil. and Taylor, another New Zealand species 
formerly discovered by myself; also pretty near to two pre¬ 
ceding species (in this paper), G. Iwte-virem and G, nitida, from 
the same forests. 

12. G» ramulosa, sp. nov. 

Plant creeping, prostrate, ascending, stem 1-1J inches long, 
4 lines broad, linear, obtuse, flattish, thickly rooting below on 
lower part of stem, much branched with several short branchlets 
at tops. Leaves numerous, and very closely set from base, 
somewhat inflated, spreading, stem-clasping, pale-green ; ventral 
ovate-oblong, acute and finely serrulate at tips; upper margin 
rounded, lower nearly straight, both margins entire and slightly 
recmwed; dorsal lobes similar, but much smaller, sharply 
acuminate at upper angle of tip ; cells orbicular, small; stipules 
0. Involucral long narrow acuminate and much laciniate- 
serrate. Fruit-stalk short, shorter than involucral leaves; 
capsule broadly ovate, red-brown, 

Hab. On bark of trees, among other Hepaticm and mosses, 
spreading in small patches, but apparently very local and scarce; 
forest between Norsewood and Danneverke, County of Waipawa; 
1883: FP.C, 

Obs» A species having some affinity with G, tuhides^ Hook, 
fil. and Taylor, and with G. simplex^ mihi (supra), from its not 
possessing stipules, and its nearly entire leaves. 

Genus 9. Psiloclada, Mitten. 

1, F, diffitata, sp» HOY, 

Plant minute, procumbent, very membranaceous. Stems 
1-2 inches long, very slender, pinnately branched, with fine 
rootlets at tips. Leaves pale-green, microscopical, rather close 
set, sub-quadrate in outline, patent, those on main branches 
much broader than their stems, B-4 lobed, the blade as long as 
or longer than the lobes, and appearing as if 6-7 nerved; lobes 
subulate, spreading, with the apparent ** nerves continued into 
them ; cells large, regular, oblong or sub-quadrate, extending to 
tips of lobes. Stipules similar, but much smaller and adpressed. 
Fruit, etc., not seen. 

Hab. Damp shady woods, among other Hepatzca and mosses, 
near Norsewood, County of Waipawa; 1885: FT.C. 

Obs. The cells of this little plant somewhat resemble those 
of Lepidozia patefntkdma, only they are more regularly disposed 
in lines among the apparent nerves.” Some of the long 
oapilla;^ branchlets have also the appearance of fine rootlets at 
their tips, as in some Lepidozia. The 4-lobed leaves, with their 
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dark and straiglit lines of “nerves,” bear a close resemblance 
to the back of a gloved hand. It is a beautiful Httle plant, 
having a strong resemblance in habit, form, and texture to the 
only other (known) species, P. clandestina^ Mitt.; but, from the 
absence of fruit, it is somewhat doubtful as to genus. ^ At pre¬ 
sent the plant is scarce, only two specimens having been 
detected ; from its minuteness, however, it is easily overlooked. 

Genus 13. Lepidozia, Nees. 

1, L. concinnai sp. nov. 

Plant largely and loosely tufted, branched, procumbent, 
overlapping, pale-green, 2-3-pinnate; branches 1-2 inches 
long, 4-6 lines wide, sub-oblong-lanceolate; branohlets 2-21- 
lines long, widely apart, alternate, decurved, the shorter ones 
broad and rounded, and the longer ones capillary at tips. 
Leaves many, closely set and sub-imbiicate on branchlets, more 
distant on main stems, patent, slightly incurved, sub-quadrate, 
8-4-fid; cells strongly defined and numerous, large in the 
centre at base of leaf. Stipules small, quadrate, 4-cleft to 
middle, patent; segments subulate, acute, spreading, sinus wide, 
round at base; cells of segments in 3-4 rows, very minute, dis¬ 
tinct, regular. 

Hab, On living trees, forming thick and largo patches ; 
wet forests near Norsewood, County of Waipawa, 1886 : WM. 

Ohs, An elegant species, allied to two of the known New 
Zealand ones, L. miorophylla^ and L. pmdnlinay Jjmi,, ; also to 
the following one, L. canoeUata, niihi; and also to L, cKorduU^ 
TayL, a species of the Ohonos Archipelago. The leaves in 
shape and in cell-areolss are somewhat like those of L. procera, 
Mitt., a Tasmanian species, but the plant is widely different. 

2. L. cancellataj sp. nov. 

Plant largely and loosely tufted, of a pleasing green; 
branches inches long, 3 line& broad, linear-lanceolate, rarely 
branched at base, sub-procumbent, loosely overlapping, bi-pin- 
nate ; branchlets numerous, alternate, rather closely set, short, 
1-14 lines long, veiy rarely again branched, tips sometimes 
capillary, aiid then exceedingly fine and reddish. Leaves large, 
aub-oblong-quadi’ate, 4-fid, cancellate, very close, incurved (pre¬ 
senting a sub-verticiilate appearance), those on the main stem 
more distant and very large; cells large ; segments very long, 
curved and spreading, subulate, acute, each with a single row of 
cells; sinus large, round. Stipules similar but smaller, distant, 
patent. 

; ; BdK On trees and logs, forming large and thick patches ; 
forests near Norsewood, County of’Waipawa, 1885 : W,0, 

Obs, A species very near the preceding {L, concinm, mihi), 
but differing^ m its more slender and simple branches; in its 
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shoi*ter and closer brancblets tliat are rarely capillary, and when 
so, finer than fine hair and coloured; in its larger leaves with 
larger open cells visible to the naked eye, and in their much 
longer segments which are also in single-celled rows throughout. 
A truly elegant plant: 

8. I/, suhverticillata, sp. nov. 

Plant small filiform procumbent spreading, closely adhering 
to rotten wood, much and irregularly branched; light-green. 
Main branches 2 inches long and more, sub-bi-pinnate, narrow, 
linear-oblong; branchlets short, alternate, tips occasionally but 
seldom capillary. Leaves highly cellular, close set, overlapping 
(having a ‘ sub-verticillate appearance), sub-oblong-quadrate, 
8- (sometimes 4-) fid; lamina very short, scarcely any; segments 
very long, articulate, incurved. Stipules similar, but smaller 
and more distant. Perianth terminal on short lateral branchlets 
(sometimes two close together), very large for the plant, 
cylindrical, 2 lines long, vertical, largely cihate at tips with 
6-9 long flexuous cilisB; cells large, narrow-oblong; involucral 
leaves large, cellular, sub-broadly-ovate, tips slightly laciniate. 

Mab, On rotten logs, forming small thick patches; in wet 
forests near Norsewood, County of Waipawa ; 1885: W,0. 

Ob$, A very neat little species’ of a pleasing green colour; 
its affinities are with L. capillaris, Ijmi. 

4. L. miniita, sp. nov. 

Plant minute, prostrate and creeping, wiry, irregularly 
branched, pale-green, with long white capillary pellucid radicles 
below. Main branches about 1 inch long, with many capillary 
branchlets J - f inch long. Leaves rather small, close set, and 
sub-imbricate, patent, quadrate, 4-dentate, lai’ger and more 
distant on the main branches; lamina large; teeth short, 
broadly-triangular, acute, incurved; cells small, sub-orbicular, 
distinct, much larger in the centre of leaf. Stipules minute, 
distant, similar to leaves but much smaller, 3-4-toothed. 
Perianth lateral, sub-sessile on main stems; involucral leaves 
rather large, oblong-ovate, slightly laciniate ; cells large. 

Hab, Among mosses and small Hepaticee, on decaying logs; 
wet woods near Norsewood, County of Waipawa; 1885 : W,Q, 

Ohs. A species having close affinity with L, Imifolia^ Lind, 

Genus 14. Mastigobryum, Nees. 

1. M. concmnatum^ sp. nov. 

Plant a pleasing light-green, densely and regularly tufted^ 
shortly creeping, imbricate; stems f-l-| inches long, dicho¬ 
tomous ; branches | inch long, linear, 1J fines wide, obtuse, 
divergent, sendmg down long scaly and hairy rootlets; young 
branches and rootlets highly cellular. Leaves close, distichous, 
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spreading, imbricate at base, flat, falcate, sub-ovate-oblong, 
truncate, 8-toothed ; teeth acute ; dorsal margin curved, ventral 
straight; cells orbicular, snaall and distinct at apex, larger and 
very compact at base *, young leaves with compact sub-quadrate 
cells. Stipules rather large, free, sub-quadrate, usually 6- (some¬ 
times 4- and 8-) toothed; teeth small, blunt; cells smaller than 
in leaves and more distinct (very much like those of M. novin- 
zealandicCi Mitt.). Fruit not seen. 

Hab. Forests near Norsewood, closely overlying mosses (par¬ 
ticularly tufts of Lmicohryum candUwn, and killing them) ; 
1885: W.C. 

Ohs. k very pretty species, having affinity with M. tay- 
lojianii'in^ Mitt., and M. ynonilinm^m^ Nees. 

2. M delicatulum, sp, nov. 

Plant small, procumbent, creeping ; stems inches 

long, less (with leaves) than | line wide, dichotomous, having a 
jointed appearance. Leaves minute, pinnate, pale-green, some¬ 
what thicMsh and opaque, free, rarely laxly imbricate, slightly 
convex, obliquely oblong-quadrate, sub-falcate, spreading, trun¬ 
cate at tips and coarsely 8-dentate, dorsal margin arched, ventral 
straight; cells minute, annular, distinct in parallel lines alike 
throughout (much as in M. novm-zealandim). Stipules free, 
small, very membranaceous, light-reddishrbrown, sub-quadrate, 
3-5-fid; segments straight or slightly curved ; cells large* 
FlagellsB few and short. Fruit not seen. 

. Hah. On trunks of tree-ferns, shaded wet woods near Norse¬ 
wood, County of Waipawa ; 1885 : T'f.C. 

Ohs.—k peculiar finely-cut soft and delicate-looking plant, 
forming close and thickish patches through continuously over¬ 
growing ; haying pretty close affinity with M. iaylorianitm^ but 
differing in its fr^ee leaves with orbicular separate ceils that are 
alike throughout, and in its quadrate laciniate membranaceous 
stipules. I have not yet found it in fruit; and for a long time 
I had supposed it might prove to be a species of Lo2)hocoUa^ 
owing to its being barren and my not meeting with a single 
imbricating branchlet. 

8* M. quctdratunii sp. nov. 

Plant small, tufted, sub-erect; stems f -1 inch long, once 
forked, and loosely dichotomously branched; grass-green. 
Leaves close, laxly imbricate at bases, pinnate, falcate, sub¬ 
oblong-quadrate, broadest at base, lateral margins slightly 
uneven or sub-sinuate-dentate, the upper one much arched, the 
lower straight, short, tip truncate and 8-dentate; teeth large, 
acute, cellular; cells small, orbicular, larger and oblong-orbi- 
cular in centre of leaf. Stipules free, large, quadrate, emar- 
gmatoi toothed on three sides but most so at top, reddish* 
tipped. Flagelte numerotis, slender, short* 
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Hab. Among mosses, etc., on prostrate rotten trunks, damp 
woods near Norsewood, County of Waipawa; 1885 : W.C. 

. Obs. A species having pretty close affinity with the two 
preceding, and presenting a similar appearance ; but widely 
differing in foi'm. of stipules, etc. 

4. M.fiigaa), sip. HOY. 

Plant small, 1-2 inches long; stems procumbent and sub¬ 
erect, straggling, much branched ; bi’anches rather distant, long, 
filiform, few-leaved, naked below. Leaves alternate, obliquely 
oblong, broadest at base, amplexicaul, ^^^th of an inch long, 
entire, tip broad, very obtuse (sometimes slightly retuse and 
sub-sinuate), upper margin much arched and very slightly im¬ 
bricating towards base, the lower straight; pale-green ; very 
fugacious. Ceils small, orbicular, with a central longitudinal 
band of larger ones, increasing in size £i*om apex to near base. 
Stipules very minute, free, sub-palmate, 4-lacmiate ; nearly all 
laciniae subulate and highly cellular. 

Hab. On bark of living trees, among other small Repaticm; 
wet woods near Norsewood, County of Waipawa; 1885 : W.C. 

Obs. A small wiry-looking species, having affinity with 
iff. comemniy Lind., a Cape of Good Hope species, and also 
approaching M. anstrale, Lind., a Fijian species. It has 
rather a ragged look, especially when compared living with the 
three foregoing New Zealand species ; mainly through the easy 
falling-off of its leaves, which happens with the most careful 
handling, probably owing to their excessive thinness from the 
large cells at their bases. 

5. M. simUis, sp. nov. 

Small, stems about 1 inch long, dichotomous; branchlets 
short, divergent. Leaves pale-green, somewhat distant, rarely 
overlapping at base, flat, spreading, obliquely ohlong-quadrate, 
3- (sometimes 2-) dentate, teeth short, obtuse; dorsal margin 
much arched, broad and rounded at base, irregularly sinuate 
towards apex; ventral margin slightly irregularly sinuate; cells 
small, confused, with a hand of larger ones running from base 
towards apex within the ventral margin. Stipules free, small, 
sub-quadrate, 4-fid, largely cellular; segments very long and 
capillary. 

Hab. Forests near Norsewood, County of Waipawa; among 
other small Hepaticce ; 1885; W.C. 

Obs. A species having close affinity with M. taylorianunh 
• Mitt., but differing in its leaves being distant and much broader 
at their bases, with sub-sinuate niargins, and obtuse and short 
apical teeth, and also in its stipules being sub-quadrate and 
largely laciniate, with long cellular capillary segments. Only a 
: few broken specimens were found, mixed among other Hepatim^ 
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Genus 24. Fossombronia, Raddi. 

1. F, rosulata^ sp. nov. 

Plant vei’y small, gregarious, creeping at roots, and forming 
minute mounds, rising in little separate erect rosulate heads 
very close together, l|-2 lines high, and about the same in 
diameter ; stem 0 ; rootlets numerous, purple, matted. Leaves 
compact, semi-orbicular, sessile, much waved and crumpled, sub- 
papillose, margins entire, yellowish-green ; cells large, broadly- 
oblong. Perianth very similar, but miich smaller, margins 
slightly and distantly crenate ; marginal cells minute, orbicular. 
Fruit-stalk stout, erect, 5 lines long. Capsule globular, rather 
large, reddish-brown, minutely reticulately veined, and sub- 
papillose on the outside, bursting very irregularly. 

Hah. Among other Hepaticm and mosses on damp, shaded, 
clayey cuttings; sides of highway, near the bridge over the 
'River Mangatawhainui, Seventy-mile Bush, County of Waipawa; 
1880-85: W.C. 

Ohs, A very minute plant, nearly allied to the other two 
published New Zealand species, F. pxmlla^ Nees, and F. mtes- 
tinalUf Tayl.; and also, though more distinctly, to F, nifpi- 
catiUSi mihi {infra). It has been long known to me in a barren 
state, and although often sought in a fruitful one, has only 
during the summer of 1884-85 been detected bearing fruit, 

2, F. nigricaulis, sp. nov. 

Plant procumbent, creeping, 1-"1-| inches long, lineaivobtuse, 
largest specimens 8-4 lines- broad at top, shortly branched, 
branches and tips ascending. Stems stout, dark-brownish-blaok, 
densely clothed below with thickish dark-red roots. Leaves 
pale-gi*een, thin, siib-papillose, broadly oblong, somewhat sub¬ 
quadrate at apices, much waved and crumpled, those below 
a little apart and very decurrent on upper side of stem, giving it 
a sub-pinnatifid appearance, those at tips crowded, margins 
thin, entire ; cells large, oblong. Invohicral similar but smaller, 
extending (rosulate) around stem and base of huit-stalk; cells 
very large. Fruit-stalk 4-6 lines long; capsule globular, 
reddish-brown, bursting irregularly; sometimes two together, -or 
near each other on top of stem. 

Hab, Clifiy sides of road, near the River Mangatawhainui, 
Norsewood, County of Waipawa ; 1884-85; W.C. 

Genus 25. Noteroclada, Taylor, 

i. (?) N. lacmosayBig. no'V. 

Plant prostrate, appressed, spreading, branched; rootlets 
small, many, clpseiy adhering to the soil; branches 1-2 inches 
long, 8-10 lines broad, pinnatifid, midrib stout but obscure sub- 
isucoulent, brittle, glabrous; colour a pleasing dark grass-green. 
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Lobes large, 4-5 lines long, 2-8 lines wide, nerveless, not ex¬ 
tending to midrib, very close and sub-imbricate, sub-orbicular 
and broadly elliptic, thin, transparent, finely papillose, studded 
with pale yellow dots, most so on basal margins ; margins 
entire; the large apical portion of the lobe smooth, fiat, and 
spreading laterally,* the basal portion concave with margins 
raised above midrib, sub-erect, and transversely corrugated 
almost regularly, thickened and recuiwed, and having a deeply 
lacunose appearance; in each posterior axil of those lower cavi¬ 
ties on the upper surface is a small cluster of reddish-tipped 
antheiidia (immature) with green paraphyses intermixed. Cells 
of lobes numerous, large, irregular sizes, sub-quadrangular. 

Hah, Scattered in small patches on wet shaded banks, 
sides of streams and watercourses, among other Hepatlea; low 
woods, Seventy-mile Bush, County of Waipawa, 1880-85 : IF.C. 

Ohs, This is a very striking plant, resembling no other 
known to me among all our numerous endemic plants of this 
order. Its large size, remarkable fi’esh and regular semi-ribbed 
appearance, and dark colour, arrests the eye at once. It has 
caused me “ a world of trouble,” extending over several years, 
in my endeavouring to obtain it in fruit; hitherto, however, I 
have failed, although I have diligently visited its marked habitats 
at all seasons of the year, save mid-winter, when I suspect it 
bears fruit. Not having detected it in fruit, I am not certain of 
its proper genus; but of all the known genera of Hepaticm this 
plant is more closely allied to Noterodada, in which I have pro¬ 
visionally placed it; also, though more distantly, to Fossoni^ 
hronia, a cognate geims ; from- which genus, however, its round 
leaves or lobes exclude it. It is by no means ]Dkiitiful, only 
occurring here and there and at distant spots in single small 
patches, but always ]3resenting a uniform healthy, strong, 
flourishing appearance. Having sought it so long and so fre¬ 
quently in the fruiting state, without success, I now make it 
known in its barren form. 

Genus 26. Petalophyllum, Gottsche. 

1. P. macrocah/ic, 

Plant gregaiious, minute, 2-3 lines diameter, 1-2 lines high; 
stem stout, very short scarcely any, dark-red-blaok, with many 
fine short red spreading rootlets. Leaves few, sub-rotmid, 
waved and crumpled, margins entire ; cells large, sub-quadrate. 
Perianth large, sub-campanulate, erect, 2 lines long, lines 
broad, whitish, margin entire. Fruit-stalk 12-14 lines long, 
slender, capsule globular, brown, splitting irregularly into four 
divisions, each sub-cimeate, obtuse, 2-B lobed. 

Hah, Among mosses and small frondose Repatimy danap 
sides perpendicular cuttings on the roadside, Norsewood, Oounly 
of Waipawa; 1885 : W,C* 
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Ohs. A very minute plant, wholly hidden but for its large 
erect inflated whitish perianth. 

Genus 27. Zoopsis, Hook. fil. and Tayl. 

1. Z. f agelliforme, sp. nov. 

Plant slender, prostrate, glabrous, glistening, light-green; 
f inches long, ^\jth of an inch broad, much and dichoto- 
mously branched; main branches linear-lanceolate, flexuous, 
composed of two rows of cells on each side of the central cord, 
tips flagellate; sides sinuate with sub-rotund or knobbed pro¬ 
jections of large blunt cells, sub 3, or so, together, alternate and 
at almost regtilar distances, with smaller cells intervening, and a 
few scattered short and simple rootlets beneath peeping. Invo- 
lucral scales long, irregular, lanceolate. Perianth large, lateral, 
pedicelled, highly cellular, almost cancellate, much laoiniate ; 
lacinise long, each composed of two rows of large orbicular cells; 
also some of a single row of oblong cells ; pedicel thick. Fruit- 
stalk 2 lines long, septate, cellules large and full of scattered 
dark dots; capsule light brown,oblong; valves oblong-lanceolate, 
obtuse, excessively reticulated with dark veins, the longitudinal 
ones thick and wavy. 

Hab, Among other Hepatica on decaying logs ; wet forests, 
Norsewood, County of Waipawa; 1886; (Same localities; 

October, 1885: W.C. 

: Ohs, A species having pretty close ajffinity with the only 
other known (published) species of this genus, argentmy 
Hook. fil. and Tayl, but difiering &om that species;in its larger 
size yet narrower; in being much branched, with flagellate tips 
in shape, and in colour, and in the number, forna, and position 
of its cells. A truly elegant object under a misroscope. 

2. (?) Z. lobiilata, sp. nov. 

Plant minute, tuffced, glabrous, stems brownish, creeping, 
8-4 lines long, dichotomous, sub-bipinnatifld; branchlets or 
lobes sub-erect, linear, almost filiform, about 1 line high, 
emarginate, margins entire ; cells sub-orbicular, apparently 2-3 
nerved; light-green. Perianth lateral near base, short, laoiniate, 
thickish, opaque, brownish-red, Calyptra sessile, sub-obovate, 
very membranaceous, reticulate, bearing, a small reddish cellular 
boss or umbo on the top, which is persistent. Capsule shoiiily 
pedicelled, oblong, on a short, thickened, linear-oblong (or 
apophysate) stem, striate, bursting at tip, mouth conniving. 
Spores green, orbicular, trilobed. Elaters long, pointed and 
spiral, remaining fixed in an irregularly pencilled mass at 
mouth. 

Hah. On denuded rotten logs, in large continuous patches ; 
shaded wet forests, near Norsewood, County of Waipawa; 1885: 

w^c. - ■ 
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Ohs, It is with some doubt that I place this new, curious, 
and interesting little plant under Zoopsis, as it possesses some 
only of its characters. Sii* J. D. Hooker had only seen “imma¬ 
ture fruit’' of the one species on which he established that 
genus. This plant, however, is very distinct from that one, and 
also from Z, flagelliforme, mihi {stipra), and may yet become the 
type of another genus. 

Genus 30. Symphyogyna, Mont, and Nees. 

1. S', hrevicatilis, sp. nov. 

Plant epiphytical, closely gregarious, pendulous and imbri¬ 
cated in growth, rhizome creeping, rough, spongy, light-brown, 
villous. Frond light grass-green, glabrous, mostly simple, 
linear-oblong, about ^ inch long, 1-2 lines wide, sometimes but 
rarely forked, much waved, margins entii*e, tips retuse, broad at 
base and shortly decurrent or truncate, midrib thick; stipe very 
short, with fine red hairy rootlets at base ; cells large, of various 
sizes, sub-quadrate. Involucre central, sometimes 2-3 on a 
single frond, and when the frond is forked not at the forking, 
small, deeply laciniate, lacinisB very narrow, Oalyptra long, 
tubular, sub-clavate, striate, rather loose and sub-plaited, lips 
entire, bearing a few scattered reddish pistilhdia. Fruit-stalk 
short, often two very near each other. Capsule 1 line long, 
cylindric, obtuse, finely striate, purple-black; spores circular, dark 
purple-brown ; elaters very numerous, long, bi-spiral, flexuous. 

Hah, Clothing the stem of a fern tree {Dicksonia squarrosa), 
in a deep-shaded forest near Norsewood, County of Waipawa; 
1884-85: W.O. 

Ohs. A species near to S. sx(h-dmplem^ Mitten, and to B. dm- 
plexy Colenso, (“ Trans, N.Z. Inst.,” vol. xvi., p. 352,) especially 
in its barren fronds, but very distinct in its characters. 

Genus 82. Aneura, Dumort, 

1. A. nmscoides, Bp. nov. 

Plant light-green, in dense, small-moss-like effigurate sub- 
circular patches, 5-6 inches diameter; excessively compact and 
uniform. Fronds minute, erect, sub 4 inch high, simple, rarely 
forked, compressed, linear-cuneate, under \ line wide, broadest 
at tip, margins sinuate, and very shortly and sparingly lobed 
or knobbed; tip 1-2 notched, or truncate; green above at apex* 
white below at base. 

Hah. Sides of wet cliffs, and closely adhering to them; 
Biver Mangatawhainui, near Norsewood, County of Waipawa; 
October, 1884: W.C. 

Ohs. This little plant wears a most peculiar appearance, 
more like ai thick patch of densely growing Conferva^ or a piece 
of green plush cloth! Although presenting such a close rigid 
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aspect, and when gathered with unbroken base it adheres closely 
together, yet on basis being cut it falls directly into separate 
fibrils or fronds. Growing with it and scattered among it, and 
just as closely compacted and regular in height, is another 
small Hepatica, GyinnotnUrinm orhiculatay milii (supra), 

2. A, peUucida, sp. nov. 

Plant low, creeping, forming large, compact, small-moss-like 
patches on branches of living trees, densely imbricate, regular 
in height and in general appearance, 3-4 lines high, bi-tri- 
pinnatifid, rather thickish, succulent, very fragile, bright emerald- 
green, shining; main branches coijcealed, fiat, broad, adhering 
strongly by many minute rootlets; branchlets opposite, sub- 
ereot, sub-palmate, many lobed; lobes short, broadly linear, 
entire, obtuse and emarginate, the broadest minutely creniilate 
at tip, sub-pellucid; cells large, sub-orbicular, very close, 
apparently disposed in a double layer and beaded. Oalyptra 
cylindrical, 14- lines long, white, transparent, rugose; cells 
large and oblong, also having a beaded appearance. Seta very 
slender, weak, hyaline, shining, | inch long. Capsule, valves 
linear, acute, spreading, finely striate longitudinally; pencils of 
elaters at tips patent with a sub-rigid appearance, bi-spiral, 
aoicular at tips. 

Hab, On branches of living trees; wet shady woods, near 
Norsewopd, County of Waipawa; 1876-1885 : W,C, 

Ob$, A small, low, spreading, mossy-looking plant of a lively 
green colour, not unfrequently met with on the branches of the 
smaller forest trees with smooth bark, (as MelicytiiSy the larger 
species oi Cop^vsmaf Weinmdnnuir in wet shaded woods, 
but rarely ever found in frnit. Indeed, I never detected any 
fruiting specimens until this autumn (April, 1885). It is 
altogether a charming object under a miscroscope from its trans¬ 
parency, the apparent regularity of its growth, in the length, 
height, and direction of its minute fronds, (all, too, severally 
more or less irregular,) is very remarkable. It has close 
natoal affinity with the following species, A, erkpa, 

8. A, crkjm^ sp, nov. 

Plant prostrate, spreading in effuse dense patches, 4-5 inches 
lon^; 2-B pinnatifid, closely imbricate, dark-green. Fronds or 
lobes about f inch high, sub-erect, ascending, much cut and 
irregularly laciniate; oalyptra white, sub-clavate, tuberoled, 
erect and curved, 2 Imes long, rising above the plant, and so 
presenting a novel appearance ; fruit-stalk very slender; capsule 
rather long, linear-oblong; valves narrow, bearing elaters largely 
at their tips. 

Hah, On rotten logs, shaded and damp spots, base of high 
cliffs, banks of Biver Mangntawhainui, near Norsewood, County 
of Waipawa; October, 1884; 
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4. A* epibrya, sp. nov. 

Plant tliickish, brittle, softisli, light-green, mostly composed 
of single irregular-shaped sub-erect fronds, that are sometimes 
forked and slightly branched or lobed, and sometimes over¬ 
lapping, l-lj iuch'es long, 3-4 lines wide, broken below, arising 
from a decaying base. Fronds sub-solitary, linear-oblong, 
expanded and rounded at tips, waved, rumpled, and incurved, 
margins entire, thin, slightly and irregularly crenulate, usually 
more so at tips ; semi-transparent when fresh, largely so when 
dried, with short, yellow, silky hyaline rootlets below, by which 
it adheres strongly to its supporting moss; cells obscure. 
Calyptra stout, erect, 8-|-. lines long, green, bristly and rough, with 
short patent hairs. 

Hub, Epiphytical on Hypnum aciculare, dry shaded decli¬ 
vities, Fagiis forests near Norsewood, County of Waipawa; 
1883-85: TF.O. 

Ohs, A peculiar species, confined (as far as I have observed) 
to this one species of large, erect and very dry moss, which it 
sometimes Kdls ; its fronds are of vigorous growth, but are 
almost invariably rotten at their bases. In its strange habitat 
(for a plant of this genus that delights in low, wet and shaded 
localities,) it is plentiful, though always scattered, from its so 
early decaying at base. It is allied to A, Mfiora, CoL," which 
species is also epiphytical on living moss {Hookeria), but that 
moss is only found in wet, dark shaded localities, and is also 
sub-succulent. 

5. A, marginata, sp. nov. 

Plant small; main stems creeping, prostrate, dark red- 
brown; branches generally simple, sometimes forked, erect, 
densely tufted, 3-4 lines ingh, linear, sub-clavate, occasionally 
somewhat palmate, margined; margins entire, sometimes (but 
rarely) slightly denticulate and sub-lobed, tips emarginate ; 
succulent, sub-rigid ; green. Cells large, sub-orbicular, sparsely 
beaded, those of margin small and very regular. Fruit single at 
base of lobe below. Calyptra cylindrical, erect, lines long, 
sparingly tubercled below, more so above, and crowned with a 
boss of tubercles; tubercles red, obtuse, cellular. Capsule 
oblong, dark-blue. 

Bab. On rotten logs in low wet woods, forming close and 
large patches; forests neai’ Norsewood, County of Waipawa ; 
1885: ir.C. 

6. A. sp. nov. 

Plant minute, creeping, imbricate, reclinate, densely tufted, 
crisp and brittle, of irregular growth; yellowish-white. Base 
stems, or main branch of frond, broad, flat, strongly adhering, 

* Vide Traus. N,2, Just.,*’ vol, xvii., p. 262. 
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glisteinng, having a varnished appearance; branches very short, 
broad, irregular, sub-flabellate, laciniate and deeply: lole.d ; lobes 
about 1 line long, sub-erect, secund, linear, entire, so|netimes 
slightly sub-denticulate, spreading; tips obtuse. Oellp rather 
large, oblong, numerously beaded. Fruit-stalk lateral sinus 
of lobes, single, sometimes 2-4 on a branohlet; involuor^l scales 
2-4, small, &oad, acute and spreading. Oalyptra ^hite,'slender, 
1 line long, very sparsely tubercled throughout; tubercles yery 
fine almost hairs, white. Capsule very narrow, linear-oblong, 
slender. 1 

Hah, In low wet woods near Norsewood, County of Wai- 
pawa; 1886: W,C, On rotten logs forming large yello'? 
patches, adhering very strongly as if gummed on; difficult to^ 
separate even when long steeped in water. 

Ohs, A species similar to the preceding, A, marginata, but 
differing in colour, habit of growth, not being margined, cells 
oblong and confused; calyptra white, moi*e slender, and not 
coarsely and red tubercled; and the main stems broad, flat, 
and glassy. 

7. A, 'pvmtata^ sp. nov. 

Frond small, greenish-white, thickish, sub-erect, 3-6 lines 
high, effuse, usually somewhat broadly palmate, spreading, 
much branched and lobed; branches very short, sub-pinnatifid 
or lobed, retuse, irregular; cells oblong, large. ' Oalyptra erect, 

1 line long, cylindrical, sub-clavate, contracted at mouth, white, 
smooth, cellular, sub-transparent; cells linear-oblong, minutely 
beaded with round dark dots. Fruit-stalk slender, ^ inch long, 
hyaline, transversely septate. Capsule rather small, oblong, 
dark purple-brown, finely striate, closely and minutely trans¬ 
versely barred or dotted with black, valves obtuse, margined; 
elaters long, bi-spiral with acute tips ; spores circular. 

Hah, Among other Hepatim on rotten logs, forming thick 
little patches, wet woods near Norsewood, County of Waipawa; 
1886: W,C. 


Genus 39, AntEoceros, Micheli. 

1. A, granulata^ sp, nov. 

Plant prostrate, spreading in effuse patches, 6-6 inches long, 
closely adhering by its numerous fine hair-like rootlets, densely 
imbricate, light-green, and covered with masses of fine sparkling 
granules, as if frosted (or like soredia in some species of 
Parmelia ); lobes at first very small and irregtdar, large and 
concave in age, with rounded crenulate margins. Calyptra 
conical, thick and sub-globose at base, and slightly tubercled; 
peduncle inch long, erect, green; capsule % inch long, 
dehiscing to base at one side only, brown; valves flexuous, broad 
and flat; columella very slender. 
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Rab, Ob rotten logs, growing with Aneura cnspa {ante), 
shady bases of cliffs, Eiver Mangatawhainui, near Norsewood, 
County of Waipawa; November, 1884: W,C. 

Ohs, Before fruiting the fi*onds are very soft, and are then 
easily mistaken for some other allied firondose genus of Hepatim, 

2. A, membranaceiis, sp. nov. 

Plant prostrate, spreading in small irregular patches, sub¬ 
imbricate, green. Lobes variously shaped, mostly obovate- 
oblong, 4-8 lines long, sub-pinnatifid; lobules rounded very 
much and finely cut (sub-laciniate-fimbriate), very thin, 
abounding in. reticulate cells under a lens. Calyptra conical, 
roughish, green below, brownish at tip, 3 lines long; peduncle 
slender, green, 6-8 lines long; capsule about ^ inch long, very 
slender, light-brown, diverging at tips ; valves sepai’ate to base; 
columella very filiform, flexuous; spores orbicular, muricated; 
elaters flexuous, bi-spiral. 

Hah, On logs in wet dark woods, near Norsewood, County 
of Waipawa, growing underneath large Anmm, &c,; November, 
1884: TF.a 

Ohs, A ” species remarkable for the smallness of its fronds, 
and the number of its fruit-stalks, the fine hair-like slenderness 
of its receptacle, and the light-red colour of its capsule, 

8. sp. nov. 

Plant very small, densely gregarious in effuse patches of 3-4 
inches, erect, glabrous. Fronds 8-4 lines high, 2-2J lines wide 
at top, broadly cuneate and sub-fan-shaped, lobed, laciniate; 
upper margin crenulate and crisped, thickish, succulent, pel¬ 
lucid; apical portion light-green ; pale below, covered with 
scattered minute green specks, and a few small white rootlets 
near the base; cells large. Calyptrse 1-2-8 on a frond, rising 
from the centre, cylindrical, 2 lines long, bulbous at base, 
smooth, entire at margins; capsule 8-4 lines long, slender, 
green; tips black. Gemmse scattered in substance of frond, in 
rather large dark coloxu’ed elliptic bodies. 

Hab, Among mosses mi HepaticiB, bases, wet sides of steep 
clayey cuttings, public roads; Seventy-mile Bush, County of 
Waipawa, 1885 : W.C, 

Ohs. A species having some affinity with A, muscoides, mihi 
Trans. N.Z Inst.,” vol. xvi., p. 861), but smaller, with fewer 
and very much shorter capsules, etc. 

** Qui quo destinavit vult, unam sequatur viam, non per 
multas vagetur.—Non he istud, sed errare est.” (Seneca, JSpisr. 
xlv.) 
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Art, XLIY,— A Descviiotion of some newly ^discovered and rare 
Indigenous Plants: being a further Contribution towards the 
making known the Botanij of New Zealand. Uy W, Colenso, 
F.L.S., etc. 

[Mead before the Haioke's Bay Philosophieal Institute^ lith December^ 1885.] 
Class I. Dicotyledons. 

Order I.- EANUNCULACE^. 

Genus 3, Ranunculus, Linn. 

1,. R. ruahinicus, sp. nov. 

Erect, stout, 2 feet high, paniculately branched, many flowered, 
thickly pilosely-villous,. light-green with a yellowish tinge; hairs 
mostly short, pale reddish-brown. Leaves orbicular, 
inches broad, coriaceous, upper surface slightly hairy, with long 
strigillose hairs; under surface much more hairy, the hairs 
shorter, and springing singly from pits or minute depressions in 
the lamina, but long and thick on the veins; 10-12 ribbed, ribs 
extending to margin, stout, prominent below; much reticulately 
veined; margins crenately-serrate (usually 1 broad crenature 
and 1 smaller and more acute one), each with a small dark- 
brown raised point or knob at the apex end of a vein ; sparingly 
sub-lobed, lobes 8-4 lines deep and over-lapping; edges thickly 
ciliate; sinus broad diverging; petiole stout, 4-5 inches long, 
8 lines wide, hairy like under-surface of leaf, sheathing at base 
with a pair of broad membranous stipules. . Peduncle stout, 2 
lines wide, cylindrical, fistular, with a whorl of three cauline 
linear-lanceolate sessile bracts, li inches long, 4 lines wide, 
8-nerved, thickish, with a few scattered hairs on the upper 
surface, margins entire and much ciliate; pedicels 4, sub- 
fasciculate, each 4 inches long, sub-angular, bi-bracteolate about 
the middle; bracts sessile, linear, 8-9 lines long, diverging, 
Flowers bright glossy yellow (rather pale, not dark) on the face, 
paler and dull, with a tinge of green, on the back; 
inches diameter. Sepals 5 (similar in colour to the petals on 
the back), broadly ovate, inch long, very concave, hairy, 
strongly and coarsely veined, almost ribbed; 8 principal veins 
at base soon branching into 8-9 longitudinal ones; tip thickened 
obtuse emarginate green; margins very thin and largely 
ciliate. Petals (always) 5, large, broadly oimeate, with scarcely 
any claw; 7 lines wide at top and about 8 lines long, spreading, 
wavy, margins reflexed, emarginate, obsoletely nerved (nerves 
prominent in dried specimens), with one broad stout glandular 
depression having a ridged margin close to base. Anthers very 

* The numbers in this paper attached to both Orders and genera, are 
those of the ** Handbook of the New 2iealand Flora,” 
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numerous, rather small, elliptic, obtuse, with a minute connec¬ 
tive ; stamens somewhat olavate, or with the anther sub- 
spathulate. Heads small, broadly ovate ; receptacle elongated, 
glabrous, finely papillose. Acheues (immature) long, narrow, 
subulate, erect, slightly hairy below; style scarcely recurved, 
glabrous ; tip (stigma) minutely pencilled. 

Huh. On spurs of the east slopes of the Eualiine mountain 
range, County of Waipawa; November, 1885 : Mr. H. Hill, 

Obs. A fine and striking species, but closely allied to B, 
insignis, Hook. fil. ; difiering, however, in its smaller size; 
orbicular strigillose leaves; larger, ribbed, and ciliated sepals ; 
fewer, deeply emarginate, broader and rumpled petals ; and 
especially in their possessing but a single glandular depression— 
B, insigriis \i 2 iVmg more (2, “Flora N.Z. 8,* “Handbook” 
ditto); on w^hich grave characteristic stress is also laid—and 
also in the form and construction of the anthers. It is, however, 
worthy of note, that li. insignis is a denizen of the higher summits 
of this mountain range (wdxere it was originally discovered by 
me), while this plant is found on the lower spurs of the same 
range. 

0mm VI. CAEYOPHYLLEiE. 

Genus 2. Stellaria, Linn. 

1. 5. oligosperina, sp. uov. 

A slender prostrate rambling flaccid creeping and glabrous 
herb, 1 foot or more long, growing in pretty large entangled 
patches of many feet, rooting from its nodes. Leaves few, 
distant, opposite in pairs, very thin, light-green, orbicular, 2-~2j- 
lines diameter, with intra-marginal parallel vein, apiculate, 
petioles slender, longer than leaves, with a few weak hairs. 
Peduncles axillary, much: longer than leaves, patent, two- 
flowered; pedicels 4-6 lines long, unequal in length though 
springing from the same base, erect and divergent at right angles 
with a pair of bracts at their base, and another pair below the 
middle of the longer pedicel; bracts ovate-acuminate, soarious 
with a dark central line. Flowers 1J lines diameter; sepals 5, 
ovate-acuminate, 1-nerved with white scarious margins ; petals 5 
divided to base, each lobe linear-spathulate; stamens usually 9; 
styles 8, large, flexuous; capsule tmce the length of sepals, 
very membranous, white, 6-vaived nearly to base, valves reflexed; 
seeds few and large, usually 6, sometimes few^er, orbicular, 
turgid, with a notch, bright cinnamon-coloured when first ripe, 
becoming dark-brown with age, finely and regularly marked 
somewhat concentrically, not pitted. 

Can ” be an overloolced “ printer’s error ” ? as two only are 

shovm in the admirable plate in Flora' Nbvaa Zelandi«e,” and also twice 
repeated in thie description; ' 

’ 17 ■■ 
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Bab. In shaded forests, near Norsewood, County of Wai- 
pawa; 1888-85 : TF.C. 

Obs. A species having pretty close affinity with parviflora, 
Banks and Sol., which it resembles in habit, but difleriug in 
several particulars, 

Ordee XVII, STACKHOUSIIS^. 

Genus 1. Stackhousia, Snaith, 

1. S. miflora, sp. nov. 

Plant small, glabrous; stems creeping underground; branch- 
lets numerous, slender, sub-angular, erect, loosely branched, 
light-green, with reddish striate lines, 1-2 inches high; leaves 
small, few, distant, 6-10 on a main branch, linear-obovate and 
broadiy-lanceolate, 1|-2| lines long, acute and sub-apiculate, 
thickish, nerveless, green with reddish margins, sub-petiolate with 
minute stipelia. Flowers terminal, solitary, conspicuous, rather 
large for the plant, peduncled with one small foliaceous bract at 
base; calyx lobes adpressed, deltoid, serrulate and very acute ; 
corolla 2~2-J- lines long, yellowish-brown, speckled and striped 
with red (as also the calyx), tube united nearly to base, lobes 
more dusky and dark spotted, linear-lanceolate, acute, 1 line 
long, spreading, sub-revolute; anthers glabrous, oblong, sub¬ 
acute, cordate, orange; stigma trifid ; cocci (immature) 3. 

Bab, On open spots, banks of the Eiver Mauawatu, County 
of Waipawa ; November, 1884 : Mr. Henry Hill, 

Ohs, A species allied to S, rninma, Hook, fih, our only 
known New Zealand species, but differing from it in its flowers 
being always solitary, its adpressed calyx with serrulate lobes, and 
its glabrous anthers. It is also closely allied to S, pulvinaris, 
MuelL, (judging from Bentlmm’s description of that species in 
his “ Flora Australiensis,”) an Australian and Tasmanian plant 
of nearly the same size and habit; which species, however, has 
crowded leaves almost concealing the flowers, obtuse lobes to 
the corolla, and small obtuse bracts. 

Order XVIII. EHAMNEiE. 

Genus 1, Pomaderris, LabilL 
1. Parneena, sp. nov. 

Shrub 2-3 feet high, bushy, diffused, niuch branched, very 
leafy ; stems and branches dark-red-brown; branchlets thickly 
hirsute-pxxhescent with patent grey hairs. Leaves numerous, 
close set, thickish, patent, sub-deeiiwed, 2-8 lines long, linear, 
obtuse, wholly revolute laterally to midrib; margins entire, 
meeting, of a pleasing grass-green colour above, and very sca- 
brid (sub-mdrioate) with white scattered hairs; petioles pube¬ 
scent, nearly 1 line long, and very strikiirg from their white 
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colour with a yellowish tinge; stipules two or more, half the 
length of leaves, subulate, erect, grey. Flowers very numerous 
at tops of branches, in small axillary cymose'panicles of 6-8 
flowers, twice the length of leaves; pedicels about 1 line long, 
each with two scarious brown bracteoles at base. Petals 0. 
Calyx large, spreading, rotate, white, petaloid, 2 lines diameter, 
pubescent on outside (with pedicels and peduncle), lobes broadly 
ovate, reflexed, with a central ridge the wdiole length above, 
margins incurved, apices sub-acute, thickened ; stamens spread¬ 
ing and inclined, a little longer than the-style, brown ; anthers 
oblong, obtuse, liglit-brown; style very short, fuscous, 3- (some¬ 
times 2-) branched ; branches long, spreading, clavate ; stigma 
large, globular, papillose, dark-brown, ovary half exserted, sub- 
conico-rotund, thickly villous with long, whitish, shining hairs ; 
cocci 3, narrow elliptic, obtuse, concave. 

Hab. Growing with Leptospermum, on dry, open, hilly 
grounds, back of Poverty Bay ; 1885 : Mr. BT. Hill, 

Obs. A species certainly very new to the common northern 
New Zealand species (P. phylidfolia^ Lodd.), but differing from 
it in several characters, the most striking being its bright-green 
foliage, (which colour it also retains in drying,) and its longer 
panicles of much larger flowers, that are spreading, very white, 
and conspicuous; an entirely different looking plant from its 
northern congener. 

Order XXVII. HALORAGE.E. 

Genus 1, Haloragis, Forst. 

1, /i. sp. nov. 

Plant very small, glabrous, wiry, prostrate and creeping, 
rooting at nodes; root-stock and rootlets glabrous; branches 
ascending, 1-2 inches high, few (4-6) leaved. Leaves opposite, 
sub-orbicular and orbicular-ovate, not cordate, apiculate, about 
1 Ime long (sometimes, but rarely, lines), creuate or ineiso- 
serrate with minute coloured teeth 2-6 to a leaf, thickish, nerve¬ 
less, light-green. Flowers very minute, scarcely ^ a line long, 
simple-panicled and racemed at ends of branches, opx^osite in 
pairs, lowest pair very distant from the rest on peduncle, upper 
ones crowded, pendulous on short pedicels, axillary, springing 
from simple entire foliaceons green bracts or floral leaves, with 
very minute coloured bracteoles at base of x^edicels ; calyx-tube 
sub-globular or turbinate, 8-ribbed, glabrous, shining, dark-red ; 
lobes large, deltoid, green with purple margins; petals boat¬ 
shaped, conniving, apiculate, dark-purple-red, anthers exserted, 
oblong, obtuse base and tip; stigmas very plumose; fruit not 
seen. 

Hah. Tarawera, high lands between Napier and Taupo; 
December, 1884 : Mr. H. Hill, 
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Ohs, A species pretty closely allied to its small New Zea¬ 
land congeners, H, depressa, Hook, fil., and H, inicrantha, 
Brown; and also to some of the smaller Australian and Tas¬ 
manian forms, but is abundantly distinct in many particulars. 

Genus 3, Gunnera, Linn. 

1. G. favida, sp. nov. 

Plant glabrous, erect, 3-4 inches high; leaves 7-9, radical, 
membranous, broadly elliptic, f-1 inch long, margins sinuate- 
creniilate, petioles 1-2 inches long. Scape erect, very stout, 
much longer than leaves (about 4 inches), springing from root- 
stock below leaves. Flowers not seen. Fruit in a spike (or 
sub-raceme) 2 inches long, drupes fleshy, l-J-2 lines long, sub¬ 
turbinate, compressed, patent, light yellow, scattered and pedi- 
celled below, sub-sessile and pretty close together above. 

Hah, Swampy ground near Tahoraiti, County of Waipawa; 
April, 1886 : Mr, H, Hill, 

Obs, A species having some affinity with G. prorepens, 
Hook, fil., but differing in several characters, as size and 
form of leaves and petioles, length of scape, and position, 
shape, and colour of ripe fruit; which in G, prorepens are sessile, 
very compact, and bright-red. 1 have received, through the 
kindness and courtesy of Mr. Hill, several good and whole 
specimens, and they do not vary. 

Order XXXHI. UMBELLIFEEJl. 

Genus l. Hydrocotyle^ Linn. 

1. H. coloratay sp. nov. 

Plant hirsutely-piiose ; stems stoutish, 1-2 feet long, creeping, 
rooting at nodes 1-2 inches apart, usually one leaf and one 
peduncle bearing flowers from each node. Leaves pale-green, 
often purple-margined, soft, rough above with muricated points 
and wdiite sub-succulent strigillose hairs, 8-10 lines diameter, 
orbicular-reniform with a very broad sinus, 7-veined, 6-lobed 
(the two outer lobes being larger and sub-lobed), lobes out -^rd 
to middle, each acutely and many toothed ; petioles very long, 
3-5 inches ; stipules rather large, membranous, shining, coloured 
pink, sharply laciniate. Flowers: peduncles ^-1 inch; heads 
small, globular, many-flowered, 15-30 ; petals broadly-ovate, 
acute and ccuicave, whitish-yellow streaked w^ith red on the 
outside, pinkish within, very shortly pedicelled; bracteoles 
small, linear-spathulate, obtuse, appearing above flower-buds 
and covering them before expansion, and persistent. Fruit very 
small, flinch diameter, glabrous, chestnut-brown; styles distant, 
much recurved; carpels somewhat turgid, with a narrow ridged 
rib on each face; back acutely ridged; dark-browm when fully 
^pe, persistent. ^ 



CoLENSO. — Newly-discovered bullgenoas Plants. 261 

Hab. In low spots, margins of woods near Norsewood, 
County of Waipawa ; 1884-85 ; W,G, 

Obs, I. This plant forms large dense patches, oveiTunniug 
all low herbage, roots, twigs, etc., in a very tangled way ; it has, 
however, a pretty uniform and striking appearance from its pale 
colour and neat leaves. It grows profusely in three or four spots 
in the locality named, but I have not observed it anywhere else. 

Obs II. This species has some affinity with FI. uioschata^ 
Forst., also with Fi. compacta, A. Eich., (another New Zealand 
species,) and probably with some Australian and Tasmanian 
species (as R. hirta, Br.), judging from diagnoses of Hook, fil., 
and Bentham ; but, in my opinion, is v'ery distinct, and one not 
readily confounded with our many New Zealand species. 

2. H. alsopMla^ sp. nov. 

Plant weak, glabrous, prostrate, creeping, much entangled ; 
stems 1-2 feet (or more) long, rooting at nodes. Leaves rather 
distant on stems, 1 inch or more apart, membranous, bright 
green, sub-orbicular-reniform, 9-14 lines diameter, 8-veined and 
lobed, the four central lobes large and rounded at tips almost 
entire, or each lobe having three blunt crenate-serratures, the two 
outer lobes crenate-toothed at base; sinus large; lamina reticu¬ 
late ; petioles 24—3 inches long, nerved, with a few long flaccid 
succulent jointed white hairs immediately under the leaves, each 
one enclosed in a pellucid tubular membi*ane; stipules large, 
very membranous, largely and finely reticulated, margins entire. 
Peduncles very short, about 2 lines long, stoutish ; umbels 9-11 
flowered (usually 10); flowers small, pedicelled; pedicels short, 
stout; bracteoles bladdery, obtuse, concave; petals white; 
styles fiexuous, incurved; stigmas stout, largely tubercled. 
Fruit small, inch diameter, glabrous, very thin, pale yel¬ 
lowish-brown ; carpels with one rib on each face. 

Hab. In dense dark forests, Seventy-mile Bush, County of 
Waipawa; 1882-85: W.U. 

Obs. This plant grows profusely in large patches, extending 
many yards each way. It seems to be allied to R. novm-zea^ 
landim, DO., and H. heteromeria, DO., but is quite distinct. 

‘ Order XXXVIII. EUBIACEJl. 

Genus 1. Ooprosma^ Forst. 

1. G. rufescenSf sp. nov. 

^ A tall, slender, erect, distantly branched shrub, 9-12 feet 
high; bark greyish; epidermis slightly scaly. Branches and 
branchlets few, very long, slender, opposite, divaricate at nearly 
light angles, and spreading; branchlets densely hairy, with 
patent reddish hairs. Leaves few, somewhat scattered, mostly 
in distant pairs at tips of branches and branchlets, very mem¬ 
branous, sub-rugulose, broadly elliptic, sometimes (but rarely) 
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orbicular, 6-10 lines long, sub-cuspiclate, slightly tapering at 
base, of a I’eddish-brown (sometimes of a dark-purple) hue 
above, pale dull-green below, closely reticulated ; primary veins 
opposite, not extending to margin : margin lintly crenulate and 
slightly recurved, largely ciliated with twisted vaiiogated hairs; 
very hairy above and below on midrib and veins, with reddish 
hairs; petioles slender, 2 lines long, densely hairy; stipules 
hairy, broa.d, with long cuspidate subulate hard black tips. 
Flowers : Male, very small, under 1 line, hairy, shortly pedunoled, 
2~B together ; corolla membranous, shallow, cup-shaped, 4-lobed 
nearly to base; lobes large, spreading, ovate, 1-nerved, I'ecurved; 
stamens exserted, pendulous; anthers krge (for flower), elliptic, 
whitish: Female, single and axillary, but close together in 
opposite axils, sometimes three together; peduncle short; calyx 
minute hairy ; corolla hairy, 1-|- lines long, narrow^ infundibuli- 
form, mouth 4-cleft, lobes recurved; stigmas 2 lines long, 
clothed with flattish obtuse scale-like pubescence. Fruit red, 
didymous, 3 lines broad, lines long, each half-drupe orbicular; 
oftt .11 2-3 drupae very close together on opposite sides of the 
slender branchlets. Seeds globose, 1 line diameter, whitish, 
smooth, with a fine central ridge on the back, and a small and 
deep sub-orbicular concavity at their junction, giving them 
the curious appearance of little rounded univalve shells. 

Hal). Scattered on margins of Ioav forests, near Norsewood, 
County of Waipawa ; 1874-85 IF.C. 

Oh^. 1. I have long Imown this species of Coproama ; but, 
as it was very rarely ever seen by me in fruit, and never in 
flower—from its flowering so very eaxdy in the spring, before 
that I should visit those wet and cold forests—and from my 
supposing it to be one of those already described, I paid no 
great attention to it. Last .year, however, through going tliitber 
very early seeking Hepatim in fruit, I obtained flowering speci¬ 
mens, and this summer its fruit; and now, after patient and 
long examination, (for its flowers are very small and also scarce,) 
I have considered it to be a new and undescribed species ; cer¬ 
tainly, in some respects, pretty near to both C. rotimdifolia, A. 
Ciuin., and temimndis, Hook, flh, but I think distinct from 
both, and from all other described species of this intricate and 
puzzling genus; its very peculiar seeds serve well to fix it. 
Some of its leaves are not unfrequently dark-coloured, of a 
peculiar purple-coppery, semi-hrorized appearance; and this 
hue sometimes extends to all on that branch or branchlet. The 
great scarcity of its ripe fruit I attribute to tbeir being early 
eaten by birds and insects, as they are very fleshy and sweet. 

II. I may also observe that the tips of its branches and 
branchlets often present a very singular appearance. A small, 
very hairy ball, | inch diameter, with a little crowui of 8-4 
: Jiarroxv, kng, and very hairy leaflets spreading from its summit, 
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is found there ; a cuiious kind of gall-like excresoeuce,'the work, 
doubtless, of some iusect. A. very similar qne is also to be met 
with at the tips of the branehlets of Hydrocotyle c<mcinna. Col.* 
mentioned by me in my description of that plant. (‘^ Trans, 
N.Z. Inst.,” vol. xvii., p. 239.) 

2. C. heterophylla, sp. nov. 

Plant a small, slender, erect shrub 4-5 feet high, of irregular 
and diffuse growth; bark pale-greyish-brown. Branches long, 
loose, and very slender, thickly pubescent (as are also branehlets, 
stipules, and petioles,) with short white hairs j branehlets oppo¬ 
site, long, almost filiform, arcuate, few-leaved. Leaves few, 
scattered, usually in pairs about 1 inch apart, membranaceous, 
glabrous, light-green above, paler below, spreading, of various 
shapes and sizes—rhomboidal, sub-orbicular, lanceolate, and 
narrowly linear, 3-4 lines long, J - 3 lines broad, tips acute, 
veins red and reticulated, rnargined; margins red and a little 
recurved, entire and slightly sinuate-crenulate, gradually nar¬ 
rowed into the petiole ; petiole short, slender, under 1 line long; 
stipules very short but broad with a point, sub-ciliated. Drupe 
lateral, solitary on a short peduncle, generally on the under side 
of branches opposite to leaves on the upj^er, and at the outer 
angles of brauchlets, globose, 2 lines diameter, purple-black, 
glossy, juicy, sweet; calycine lobes at base of drupe persistent, 
small, deltoid, pubescent, spreading. Nuts very small, elliptic, 
1 line long, gibbous, very fiat on their sides of junefcion. 

Hah, In thick, dry woods near Norsewood, County of Wai- 
pawa ; 1885 :. W,C. 

Ohs, A species having aflSnity with C. rhaninoides and O, 
divaricata, A. Ounn., also with G, concinna^ Ool.,*^ but very 
distinct. It is a curious and striking plant in its foliage, from 
their extreme diversity; all the shapes mentioned above being 
often found on one branchlet. Its long, drooping branches are 
by far the most slender of all the species of the genus known to 
me; their being also so very bare of leaves helps to show tlieir 
extreme tenuity. Flowers not seen ; fruit plenty. 

Obueb XXXIX. COMPOSITE, 

Genus 1. Olearia, Moench. 

1. 0, suborbiculata; sp. nov. 

, Leaves sub-eoriaceous, alternate, about 4* inch apart, broadly 
elliptic, 1^2J inches long, obtuse and sub-acute, base rounded 
and I'egular, margin entire in the lower half, slightly sinuate in 
the upper, with a few very small (scarcely developed) blunt 
teeth, glabrous, green and shining on the upper surface (but 


* “ Trans, N.Z# Inst.,’' voL xvL, p. 330# 
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'when young .vei-y pilose, and hairs there deciduous), greenish- 
white below, and thickly covered 'with short adpressed hairs, 
having longer ones scattered among them, veined, veins and 
midrib prominent below, tlnely reticulated above; midrib 
brown; petioles short, sub -J" inch, stout, ehannelled, half- 
clasping, decurrent in a ridgy line to the next leaf behnv ; 
a small orbicular leaf 4-5 lines diameter usually at base of 
branchlets; branchlets, petioles, midrib aud young leavevS 
densely clothed with silky adpressed brown-reddish hairs. 
Inflorescence sub-terminal and axillary in long loose slender 
corymbose-panicles, pale-coloured and hairy, 2-3 ijiches long, 
three together sub-fascicled or joined close at base with connate 
bracts at bases,* each ultimate sub-panicle containing 3-4 heads 
on slender, nodding, and bracteolate pedicels, inch long. 
Heads 4 inch diameter, narrow, oblong, J inch long; involuoral 
scales laxly imbricate in sub 5 rows, outer scattered short brown 
and very villous, inner close, long, linear, pinkish-green, glabrous 
in the centres and densely shaggy-ciliate at margins, especially 
at tips. Flo'v\^ers: of ray, 8-9, linear, oblong, tips mostly 
emarginate, white, spreading, sub-revolute; of disk, 6-7, yel¬ 
lowish, lobes broadly-ovate, obtuse, scabrid at tips on outside. 
Pappus white, rather short, irregular, outer shortest, not 
thickened at tips, seabrid. Achene small, cylindrical, sub- 
conical, obtuse, pilose. Receptacle pitted, borders large and 
ragged. 

Hah, Hilly country in the interior, Patea, betw'een Napier 
and iongariro Mountain. 

Ohn, Of this plant I have only received one fair flowering 
specimen, from Mr. A. Lascelles (who, however, did not gather 
it himself ); it is evidently a branch from a stout shrub, but some 
allowance must be mads for the leaves, which may, lower down, 
be larger. Its alliance is with 0. mtuh^ Hook, hi., and with 
0. jwpulifoiia^ Colenso, belonging to that sub-section, {apud 
“ Handbook N.Z, Flgra/’) though largely diflering from both of 
those species. 

Okder LVII. LLBIATM, 

Genus 1. Mentha, Linn. 

1. If. sp. nov* 

A, small sub-erect and prostrate fragrant herb, branches 
2-4 inches long, finely pubescent. Leaves few, distant, opposite, 
petioled, l-J-- lines long, sub-orbicnlar, and broadly ovate 
or trowel-shaped, very obtuse at apex and truncate at base, 
green, sometimes dark-pink below, margin (and veins) coloured 
pinkish-brotyn, slightly sinnate-oreuulate, generally with one 
notgh pn each side;,two), and (together 
yrith bracts, calyx, and many scattered pellucid 
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dots, and a few straggling white hairs on veins below. Flowers 
white, axillary, mostly in pairs, sometimes ternary and fasciculate, 
and occash>naliy single ; peduncles short, stout, and (with 
pedicels) pubescent; pedicels slejidcr, 2-2-| lines long, each 
with a pair of foliaeeous ovate bracts on long petitdes ; calyx 
tubular-campauuliite, It} lines long, villous and ciliate, with 
spreading white hairs, largely and strongly ribbed, about 15 ribs ; 
ribs and margins of lobes coloured reddisb-brown; lobes large, 
triangular, acuminate, villous on -inside; corolla lobes large, 
fiat, spreading, elliptic, very obtuse, slightly crenulate and 
waved, upper one bifid ; stamens exserted, anthers lilac ; style 
largely 2-lobed; stigmas much recurved. 

Hah. Dry grassy spots, margins of woods near Norsewood, 
County of Waipawa ; 1882-85: W.C. 

Ohs. I have known this little jplant for some time, every 
summer observing it on visiting its habitat, and bad supposed it 
to be identical with H. cunnwyhamiO Benth., yet not without 
doubts. However, on closely examining it this year (January, 
1885), I have detected several characters (vide descript, supra) 
that are not in accordance with those of the N. species (i\I. cim- 
ningJiamii)i as severally described by Cunningham, Bentham, 
and Hook. fil. It is also much smaller in all its parts, except 
the flowers, wdiich are larger. 

Ordee LXVII. THYMELEiE. 

Genus 1. Pimelea, Banks and Sol. 

1. P. nnifuiata, sp. nov. 

Branches"stout, hark glabrous, brownisli-red, studded with 
raised scars from fallen leaves. Leaves (and branchlets) gla¬ 
brous, rather crowded, decussate, broadly ianceolate, sub-acu¬ 
minate, about 1 inch long (a few shorter), 2-2-‘} lines broad, 
spreading and defiexed from base, flat but slightly concave 
towards tip, sub-coriaceous, green above, sub-glaucous and veined 
below, midrib not prominent, petiolate; petioles 1 line long, 
white, broad, and adpressed to stem; floral leaves 3-4, much 
like the cauline but narrower. Flowers terminal on short young 
branchlets 1-2 inches long, closely compacted in heads of 10-25 
flowers, white, erect at first but spreading in opening, villous 
without, shortly peduncled, peduncles rather stout and very 
hairy; tube mfimdibuliform, }-'iuch long, quadrangular and 
channelled, constricted below the middle and again swelling at 
the base, yellowish above and pink below constriction, hairs very 
long at base ; Jobes of peiiajith patent, 2-2}- lines long, broadly 
elliptic, sub-acute, sub-convex or raised longitudinally in the 
middle; with margins slightly incurved, tips resolute and ciliate ; 
stamens largely exserted, divergent; anthers oblong, obtuse, 
dark orange; style length of tube, sometimes exserted, finely 
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corrugated at base ; stigma sub-penicillate; ovary oblong, gla¬ 
brous, hairy at tip around base of stjde; hairs long, white. 

Hah, Open hilly country in the interior, at Patea, between 
Napier and Tongariro; kindly sent me by Mr. A. Lascelles. 

Ohs, I have had but one email branch of this plant, con¬ 
taining, however, 10 heads of flowers. It seems to be a short, 
much branched shrub, presenting a Daphie-likQ appearance, and 
would make a pretty garden plant; flowers inodorous, A few 
perianths possess 3, and even 4, fertile anthers, while many 
have 2 abortive filaments (some only 1) in addition to the 
anther-bearing ones, of the same length, and opposite to the 
other 2 lobes of the perianth. As a species it is very distinct 
from the known New Zealand ones, (and more so from those of 
Australia,) but it approaches P. longifolia, Banks and Sol., and 
P. gnidia^ Forst. 


Obdee LXXI. URTIOEiE. 

Genus 4. Australina, Gaudichaud, 

1. A, kispidula^ sp. nov. 

Plant small; every part, including flowers, being more or 
less hispid; stems 3~4 inches long, stoutish, implexed, finely 
and closely retrorse-pubesoent, procumbent, creeping, rooting at 
nodes ; branches numerous, short, ascending, 3- **' 1 moh long. 
Leaves small, sub-reniform and sub-orbicular, always broader 
than long, truncate at base, 1-2 lines long, 1^-2^ lines broad, 
largely and regularly U-oi'enate, hispid and rough witli raised 
points and short white hairs, dark green above, pale below, 
veins very stout below, and with margins red; petioles rather 
long, slender, reddish; stipules 2 lines long, subulate, hairy, 
recurved. Male flower single, or 2-B together, in upper axils on 
one long succulent peduncle, twice the length of petiole ; peri¬ 
anth sessile, diverging, sub-boat-shaped^ divided at middle into 
two concave lobes, the outer one the largest, membranaceous, 
bladdery, light-green splashed with red, margins irregularly 
crenulate, dark-green; stamen large, stout, glabrous, trans¬ 
versely ribbed on tlie back, much recurved ; anther large, peta- 
loid, pure white splashed wflh red on the outside. Female 
flower in lower axils, in pairs but separate, sub-sessile with two 
small coloured braoteoles; perianth ovate, sub-oompressed, semi¬ 
transparent, light-green with a narrow dark-i^ed margin, mouth 
somewhat 3-fid^ tips laciniate; style and stigma excluded, as 
long as perianth, obtuse, recurved, brown, very shaggy, hairs 
flat and branched. 

Hah. Sides of streams in shaded spots near Norsewood, 
County of Waipawa; 1888-85 : TF.C\ Also eastern bases of 
Bnahine mountain range, same county; November, 1885 : Mr, 
Ai Bamilton'. 
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Ohs, A species very nearly allied to J. Gaud, (which 

also grows plentifully in or near the same localities), but is very 
much smaller, and differs from that species in several particulars 
{vide desenpt,), I have occasionally found two perfect stamens 
issuing from one male perianth; and in a very few specimens, tlie 
female perianth in the upper axils above the male ; and, in one 
instance, both male and female singly in one upper axil. 

Class II. MoNOCOTYnEDONS. 

Obdeb I. OEOHIDEiE. 

Genus 1. Earina, Lindley. 

1. E. alba, sp. nov. 

Stems stout, 8-10 inches long, sometimes branched at or 
near base. Leaves alternate, sessile, sub-liuear-acuminate, 
acute, broadest near base, thickisli, rather harsh and sub-rigid ; 
petioles long, clasping, decurrent, extending to within the petiole 
below, black margined. Blowers terminal in compound panicles, 
2-4 inches long, rather close-set, sub-distichous, each sub¬ 
panicle usually containing three flowers ; bracts numerous, 
imbricated, striate, brown, the lower acuminate and fimbriate, 
the upper obtuse with a small macro. Perianth pure white, 
5-6 lines diameter, segments of equal length, spreading, re¬ 
curved, obscurely S-nerved, very obtuse; sepals ovate-oblong, 
margins entire ; petals broadly obovate, crenulately notched on 
the middle of the upper margin ; tip broadly oblong (or sub- 
5-sided), entire, obtuse or slightly retuse at apex, margins 
corrugated and incurved, two small ochraceons-yellow spots near 
the centre of tip, and two small greenish crescent-shaped calli 
beyond those spots and near the base. Column sub-hooded, 
tip ochraceous-yeilow (exactly same hue as the two spots); 
appendages overhanging in front below anther, and produced in 
4 small obtuse teeth and a minute tubercular wing on each side, 
with 2 minute mammillary-like dots in front, immediately below 
stigma. Ovary long, cylindrical, striate, twisted. 

Hab, On edges of rocky cliffs and on dry stony declivities, 
and about the dry exposed roots of Fayus solandri; banks of 
Pwiver Mangatawhainui, Seventv-mile Bush, County of Waipawa; 
1878-85: WM, /' 

Obs, This plant in appearance closely resembles ii’. auUmi’ 
nalis, Hook, fll., of which it may (by some botanists) be con¬ 
sidered as 'a variety. It possesses, however, sundry characters 
which that species has not, or which, at all events, are not given 
in,any published description of it that I have seen. Indeed, 
Hook, fil., says of the genus, “disk eglandular;” whei'eas the 
disk of this species possesses two crescent-shaped greenish calli. 
E, atitumnalisy which is so very common in the woods at the 
N., is a larger and fresher-looking plant, with flowers “ speckled 
and sweet-scented,” and is ahyays epiphytical, Can diflemice 
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of situation bring about change in characters as well as in 
habit ? This plant is very plentiful in the locality named, 
causing those dry woods and stony clilfs to look lovely in the 
autumn season. It has given me a deal of repeated trouble and 
research, extending over several years, as for a long time I only 
took it to be a variety of E, auUimnalh, 

Genus 5. Gastrodia, Br. 

1. Lr» leiicopetala, sp. nov. 

Boot a long sub-cylindrical greyish-flesh-coloured pubescent 
tuber, encircled througliout with several rows or rings of scarious 
long light-brown ovate-acuminate scales, the rows being pretty 
regular and close together, of about 5 rows to 1 inch, somewhat 
resembling the sheaths on the stem of some species of Eqidseivm., 
Stem 2 ft.-2 ft. 9 in. high, erect, sub-succulent, stout, 8 lines 
diameter and cylindrical below, sub-angular at top, smooth, 
light-brown with short purplish stripes; 8-9 bracts, perfoliate, 
membranaceous, distant, on lower part of stem, margins entire, 
dark purplish-brown, spotted with light-coloured spots much like 
perianth. Flowers 20-40 at top of stem in a raceme 10-15 
inches long, pendulous, rather distant, scattered, pedicelled; 
pedicels 2^ - 4 lines long, each with a single sessile bracteole at 
base 2-2-j hnes long, 1 line broad, ovate-acuminate, sub-scarious, 
refllexed, coloured like those of lower stem but darker. Perianth 
thickish, papillose, dark brownish-green spotted with large light- 
(sub-fawn-) coloured spots without, whitish within, ventricose 
at base, antei-ior portion much curved upwards, 6-7 lines long 
excluding ovary, mouth open, 4^- lines diameter, quinquefid; 
segments spreading, veined, veins branching at tips, margins 
crenulate; two lateral sepals largest, deltoid, sub-acute and re- 
cmved ; upper sepal oblong, obtuse and emarginate ; two lateral 
petals pure white, adnate, projecting from just within perianth 
tube, linear-oblong, concave, tips kuncate and retuse, margins 
thickened, slightly crenulate, and recurved ; labellum white, 8- 
nerved, disc contracted below the middle, the anterior portion 
sub-rhomboidal with two reddish longitudinal ridges, their mar¬ 
gins thickly crenulato-fimbriate, rising divergent from the middle 
and united towards tip, but not joined to it; tip produced, 
thickened, recurved, verrueose and dark-brown at apex; anterior 
margins of disc finely crenulate-waved and incurved, the middle 
margins plain and spreading, posterior margins thickened, largely 
raised, waved and incurved; claw plain and grooved; ovary 
thick, ovoid, coloured as perianth, at first 8-4 lines long, after 
flowering twice that size. 

. Bah, In dark forests on the eastern slopes of the Euahine 
mountain range, 1850-52 ; and in similar spots in the Seventy- 
mile Bush, between Norsewood and Danneverke, County of 
*Waipawa> 1884-r86 : : 
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Ohs. I. I have loug known this plant, (for upwards of thirty 
years,) but have never obtained good flowering specimens until 
this summer (January, 1885). I had, however, always sus¬ 
pected it to be a distinct species from the known endemic one 
{G. Cmwinghamiij Hook, fil.), although the specimens I had 
detected in "the woods in autumn travelling were always long 
past flowering. Having again met with it in those woods near 
Norse wood in April, 1884—but, as before, too late I—I marked 
those spots, and in visiting them again in January, 1885, 
(almost purposely,) I was rew^arded with finding a fetv in flower 
on the top of two racemes, not, however, so many as I could 
wish, and in localities some miles apart. It now appears that 
the lowermost perianths on their long raceme expand first, and 
so regularly proceed up the stalk, like many other flowers 
produced in racemes and spikes. Having obtained, after all, 
only a very small number of really good flowers, (though 
plenty of both unopened and withered ones,) and being very 
desirous of sending them preserved in spirits to Kew, I have 
only dissected one perfect flow^er. Of this I have given a 
very minute description, in the hope of its being compared by 
some one of our working botanists with G, vunnincjhanni, 
which, I fear, is daily becoming more scarce. 

Obs. IL I believe this plant to be very distinct from the 
other long-known New Zealand species, but, unfortunately, I 
have no specimens of that species left for comparison, and the 
description of it in our botanical books is neither complete nor 
minute. The pure white petals of this species are a most'striking 
object when fresh and in its dark habitat; its lip, too, is widely 
different from that of G. cimninghamii (viz., the description 
of it given in our books of the New Zealand Flora); indeed, its 
lip is more like, that of the Australian species, G. sesamoides, Br., 
though the perianth differs considerably. Of this species a fine 
drawing, with dissections and description, is given in the ** Flora 
Tasmania ” (Bot. Antarctic Voyage, vol. vi.). 

Genus 10. Microtis, Banks and Sol, 

1. M. papulosa, sp. nov. 

Plant rather stout, 1 foot-1 foot 6 inches high, finely and 
thickly papillose. Leaf erect, fistulous, ribbed internally, much 
longer than scape. Spike IJ-2 inches, flowers not crowded, 
sub BO ; pedicelled; pedicel short, about 1 line long, stoutish ; 
bracts oblong, aciuniiiate, acute, l-nerved, longer than pedicel, 
adpressed to flower. Perianth, upper sepal orbicular, 3-nerved, 
concave, apicuiate; lower pair, ovate, acute, recurved; lateral 
petals linear-ovate, very obtuse; labellum oblong, waved and 
crisped, sub-fimbriate, bifid, sinus broad, truncate at base, 
apical lump at base of sinus, large, verrucose, continuous to the 
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two lurapa at base of labellum, which are again divided, so 
making four. 

Hah, Kaipava Heads, West Coast, North Island ; Mr, 0, P, 
Winkelmann] in letter, October, 1884. Flowering in October, 

Genus 12. Pterostylis, Br. 

1. P. patens, sp. nov. 

Stem stout, 1-flowered, 4 inches high; 2-3 short ovate acute 
brownish and scarious bracts near base ; 4-5 stem-leaves, 
equidistant, 8 inches long, 5-7 lines broad, sub-linear-lanceolate, 
not narrowed at base, sub-acute, recurved and revolute, thickish, 
finely papillose, keeled, B-nerved, nerves obscure ; uppermost 
leaf shorter, close to base of ovary, 1^ inches long, erect, half 
the length of perianth and sub-clasping. Perianth large, very 
open, bladdery, particularly at base, which is sub-globular, 
somewhat sub-quadrate in outline and very wide; upper parts 
of segments brownish-red, extending low down on lateral sepals. 
Galea erect, broadly arching and flat above, 2 inches long without 
tip ; tip of doivsal sepal hooked, sub-acuminate, extending | inch 
beyond lateral petals, which are strongly 1-nerved, broad at tips, 
and acute; lower lip, the entire part thrown largely forward and 
downward, cuneate, finch long, much concave between lobes, * 
their margins incurved above, and the lobes suddenly and com¬ 
pletely reflexed below base of perianth,.and extending down¬ 
wards and horizontally beyond base of upper bract (or floral 
leaf), tapering into stoutish points more than 1 inch long. 
Labellum prominent, very irritable, linear-oblong, 10 lines long, 
2*1 lines wide, truncate at base, recurved at tip, with a longitu¬ 
dinal central stout ridge throughout; tip thick, obtuse, red, 
minutely papillose; claw stout, curved, nearly 2 lines long, a 
thick green protuberance on under surface opposite to its base, 
and a large tcift of stoutish spreading fimbrise at tip, which are 
also lobulate or branched ; column slender, wings incurved, 
large, more than 4 lines long, front margins sub-sinuate with 
a long finely subulate erect tooth from upper front angle rising 
above anther, lower lobes obovate or oblong and rounded, 
margins entire; stigma long, narrow, not prominent, at its 
central base an erect subulate white appendage, 2 lines long, 
projects forward from between two finely incurved corragated 
lines or side-angles of lower column. 

Hah, Forests, hilly country, near Norsewood, County of 
Waipawa [ IB88-B4: iKcV Glenross, County of Hawke’s Bay; 

Mr, D, IK lUlfotiT, 

Ohs, l, 1‘first detected this plant in 1883, but then, while 
perfect, it was past flowering. Believing it to be a new species, 
i brought ,away carefully its tubers and planted them in a. pot, 

/ and they have grown strongly and flowered. I have had, how¬ 
ever,; but one fresh flower to examine, but this was so large, 
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fully developed and gaping, that I had no dilBoulty in so doing, 
and that without breaking-up or even gathering the specimen.^ 
Its fox’m is striking, and its habit peculiar ; all its doral parts 
being so very open and free, and its lateral sepals wholly de- 
flexed horizontally; in these characters I have not seen any¬ 
thing like it among all the flowers of the genus, neither in these 
species of New Zealand, nor in those of Australia and Tasmania. 

Obs, II. I may also remark that a slenderer plant of the 
same height grows close to the above, (in the pot,) as if from a 
twin-tuber, the three leaves of this are near the top of its stem, 
and are about as long as those of the other, but are sub-linear- 
spathulate; it has also a similar scarious bract at the base. It 
may be the barren or leafing form (young) of this species; as 
such obtains among some of the Australian and Tasmanian 
species—as, for instance, in PL ohtusa, Br., Hook, fil., “ Flora 
Tasmanise,” pi. 115, C. 

2. P. rubella, sp, nov. 

Small, erect, slender, glabrous, 3-4 inches high. Leaves 
2-8 at base, cordate, 8 lines long, petioles same length; cauline 
bracts 4, oyate-lanceolate, the lowest petiolate, the upper 3 ses¬ 
sile, half-clasping. Flower solitary, erect, 6-7 lines long; dorsal 
sepal arched, convex, striate, very acuminate, 9 lines long; 
lateral sepals (lower lip) connate, emarginate, with two long 
slender green tails, erect and spreading, 10 lines long, rising 
much above galea; petals, lanceolate-acuminate, acute, of same 
length as dorsal sepal; lip glabrous, dark-red, linear-lanceolate, 
acuminate, 4 lines long, under 1 line wide, grooved, tip thickened, 
obtuse; appendage’ curved, red, trifid-laciniate and minutely 
fimbriate or sub-penicillate, not villous; column, wings red, 
.rounded above, not horned, largely produced and slightly fim¬ 
briate below. 

Hab, Whangaroa, County of Mangoaui; 1884 : Mr, R, W, 
Roicson* 

Oh, A species having some affinity with P.. trullifolia, 
Hook, fil, 

8. P. tristis, sp. nov. 

Plant, very small, rather dingy-looking, with a greyish-green 
appearance. Leaves small, 6-7 sub-rosulate, broadly ovate, 
obtuse or sub-acute, thickisli, pale-green, deeply pitted, sub¬ 
concave, midrib stout, white and promineiit below, margins 
closely and finely sub-crenulate, about ^ inch long, including 
petiole; petiole very broad and stout, 2-S lines long, white, 
with three green veins. Scape stoutish, 2-2|- inches high, with 

* I have, however, since writing the above, received flowers of several 
plants from Mr. Balfour, which fully agree with my description. (November, 
1685 .) 
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B-4 long acuminate bracts, clasping, adpressed, besides those 
under each pedicel. Flowers 2-B, on rather long pedicels, light- 
brownish striped with red, scarcely J inch long, and nearly as 
broad, sub-seoonch slightly drooping, gaping ; galea boat-shaped, 
much and somewhat abruptly arched with a short tip ; petals 
broadly lanceolate or sub-rliomboidal, lower margin cilio-serru- 
late, tip acute; lower lip sub-orbicular, bifid nearly to middle, 
tips sub-acute, scai’cely produced-;, labellum small, pale, highly 
irritable, broadly oblong, margin entire, very obtuse, with two 
minute creiiulations at tip; appendage short, thickened and 
rounded at base, sub-erect, free, dark-green ; column wings sub¬ 
quadrate, auricled, amides very obtuse and rounded, their 
margins finely ciiiate, not produced above, but front upper angle 
thickened and dark-green ; the lower and slender portion of the 
column broadest in the middle; stigma small, scarcely promi¬ 
nent. Ovary (immature) long, clavate ; valves widely separate, 
with narrow, raised, green margins and round apices. 

Hah, Open turfy spots, fiat lands, south bank of the river 
Waipawa ; 1885 ; Mr, H, HilL 

ObB, I. This is an iuterestiiig little species, from its differing 
so very widely from all its known New Zealand congeners : yet, 
in several particulars, allied to some of the small Australian 
species, as P. mutica, Br., and P. aphylla, Lindl,: Its little 
labellum is very irritable, (like those of some ether species of 
this genus,) closing, sharply up against the oolufiln with a. sprifig ' 
on being only slightly breathed on I and so remMning* , TM 
roqt-leaves^ like those of the allied Australian speofe above- 
noted, mostly before flowering. 

IL In the spring of this year (1885), I received from Mr. 
Hill two; very small plants about ^ inch high, with their tips of 
greyish leaves scarcely emerging above the tuft of mosses 
among which they grew, yet, fortunately, with then subterranean 
stems and little tubers complete. These I carefully planted, 
and was rewarded in seeing them flower in November. Mr. 
Hill informs nie that it was on a spot where he was resting, 
during his journey, that he casually found them fin the mosses). 

I presume, from the smallness of the plant, and-its dull, unin¬ 
viting appearance, it has long been overlooked. 

Genus 15. Thelymitra, Porsi 
1. y. sp. nov. 

Bather stout, 8 t 9 inches high. Leaf linear, 10-11 inches 
long, 8-4 lines brpad^ rather, thin, many-norved (sub 10), 
nerves closely and finely papillose at back in lower part of leaf. 

^ inches long, 8-fiowered ; pedicels | inch; bracts large, 

inehes long, oblong,; suddenly aeitminate, very acute, iO- 
(^ a ■ Sepals light-greenish purple 

petals"' ^ure- white ;■ both' .with-. 
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labellum broadly ovate-acuminate with a mucro at apex, and 
all of equal size. Column rather short; tip recurved, deeply 
notched, sides of hood produced, mth 2 angles, and notched in 
front between them; dark-brown with yellow margin; the 
appendages much produced in front, as high or higher than the 
column, very plumose; hairs white, branched, closely barred 
and knobbed at tips; side wings of column much excised; 
stigma large, sub-quadrate, sinuate and slightly laciniate ^ at 
base; 2 small erect teeth in front, in centre of column margin ; 
rostellum globular, prominent; anther tip long, subulate, obtuse. 

Hab. Glenross, County of Hawke’s Bay; 1885 : Mr. D, P. 
Balfour. 

Ohs. A species having pretty close affinity with T. longifoliay 
Forst.; T. nuda. Brown ; and T. nmorosay Col.; but differing 
from them all in several characters. 

Genus 17. Prasophyllum, Br. 

1. P. sp. nov. 

Slender, erect; stem 7 inches high. Leaf-sheath 8 inches 
longer than spike, narrow, tip thickened, acute, blackish. Spike 
short, few-flowered (7); flowers distant, pedicelled, pedicels very 
short; bracts small, truncate with sinuous margin, or notched. 
Perianth rather small, sub J inch, spreading, light yellowish- 
green ; dorsal sepal broadly ovate, acute; lateral sepals united 
from middle downwards, acute slightly acuminate, entire not 
, notched ; petals linear, obtuse, 8-nerved, the lateral nerves only 
reaching half-way; lip small, broadly orbicular-ovate; lamina 
thin, 8-veinedj. the 2 outer veins branched, margin entire but 
slightly sinuate; claw very short ; tip recurved with a small 
yellow globular lump adnata at the bend; column very short 
and thiokish, with a broad membranous rounded hood at back 
above anther, margin of hood entire, and 4 minute erect linear 
lateral staminodia; ovary short, turgid. 

HaK Hills; countiy west of Napier; 1888 ; TF.C. 

Ohs. I have obtained only one specimen of this plant; and, 
though early satisfied of its being very distinct from the three 
published New Zealand species, and also from all the Australian 
and Tasmanian ones described by Bentham in Flora Austra- 
liensis,’* I wished to get more specimens before describing it, 
as there may be some variation in size and number of flowers; 
not, however, being successful, Inow make it known. 

Genus; 18. Orthoceras^ Brown. 

1. sp.nov., 

/Boot, A small fusiform White tub^. Stem rigid, erect, 
slender, smooria, 1 foot high, greenish dashed with purple^redv 
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Leaves few; basal 2-3, green, erect, tbickish, linear, very narrow, 
6-6 inches long, less than 1 line wide, deeply channelled, 
margins conniving, very acuminate, tips piliferous; cauline 2, 
nearly equidistant, similar to basal but smaller, adpressed to 
stem, with large red-coloured membranaceous sheathing bracts 
at base, acuminate. Flowers 3-6, small, dark-red, thickish, 
rather distant, pedicelled in a short raceme at top of stem, the 
bract at base of pedicel broad, sheathing, membranaceous, 
ovate-acuminate, acute, 9-10 lines long, 8 lines broad, many 
nerved, not keeled. Dorsal sepal very broad, sub-quinquan- 
gulato-orbicular in outhne, 5 lines long, 3^ lines broad, apex 
slightly obtusely-angled with a fine mucro, sub-lO-nerved, mar¬ 
gins thin, entire, incurved; lateral sepals very narrow, almost 
wiry, erect and curved. 8-9 lines long, deeply channelled, tips 
acute; petals thin, white, narrow-linear above, broad and 
spreading below, bifid at apex. Labellum heart-shaped, 4 lines 
long, 3 lines broad, slightly and finely transversely wiinkled, 
side margins incurved, tip acute; lateral lobes sub-ovate, 
obtuse, the middle lobe slightly larger, broadly-ovate-acumiiiate; 
the transverse callus at the base of the lateral lobes smooth, 
triangular, bifid at apex, and recurved towards column. Column, 
tip apiculate, sides conniving, the two lateral appendages finely 
subulate, rough. 

Hub. Open grounds among fern, high clayey hills between 
Napier and Mohaka, Hawke’s Bay; 1870-76: W.C. Glenross; 
1886 : Mr. 1). P. Balfour (a single specimen only), 

Ohs. This plant has been long known to me; and, while I 
had my doubts as to its being identical with the northern form 
of this genus (O. sblandri), mainly from the difference in colour, 
in its being more slender, and its general appearance, I never 
satisfied myself till this year; partly owing to my want of 
spcimens of the northern plant for comparison, as well as to my 
not possessing any full description of it, neither of the Australian 
species {0. strictum ); for B, Brown, Bindley, A. Cunningham, 
and Sir J. D. Hooker, say very little about the two species. 
More recently, however, Bentham, in his Flora Ausfcraliensis,” 
has gone fully into the Australian plant; and as now I have 
also A. Eichard’s full deSbription of the New Zealand one, with 
a folio plate of drawings.and dissections, I have closely examined 
and compared this species, and I find it to be (as I had sup¬ 
posed) different, and that in several characters, Bentham, 
however, states that the two long known plants of Australia and 
New Zealand are but species. His words are : The New 
Zealand plant does not appear to me to differ in the slightest 
particular {loc, ciu). This may be the case with the old and 
early described New Zealand one; which, from description, 
drawing, and dissections, by A. Bichard, is very distinct from 
'.this'specif,’-'VV,:' 
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Order Vn. LILIACE J1 
Genus 6. Arthropodium, Br. 

1. A. reflexum, sp* nov. 

Plant small, leaves many, 10-'12, nearly flat, grass-like, 
membranaceous, green, glabrous, margins pnrple, sub-linear- 
lanceolate, acuminate, tips acute, 9 inches long, 3 lines wide, 
spreading, drooping, obsoletely veined, keeled below, halt- 
clasping and deeply canaliculate at base, with margins con¬ 
niving, bases (also those of pedicels and scape) thickly purple- 
spotted ; scape 9-10 (or more) inches long, erect, sub-flexuous, 
very slender, almost Miform, less than \ line diameter at base ; 
cauline or floral leaves large, foliaceous, spreading, cemuous, 
sub-linear, acuminate, broadest near base, sessile, half-clasping, 
lowest inches long, 2 lines wide, upper 1 inch long and 1 line 
wide. Flowers distant, lowest internode If inches, alternate, 
somewhat sub-verticillate, axillary, (two together in lowest leafy 
bract only, but separate,) with a small, ooloxired, broad, and 
truncate membranaceous bracteole between pedicel and scape; 
raceme 6 inches long, 9-11 flowered; pedicels f inch long, 
slender, drooping, jointed above the middle, lowest longest; 
perianth white, wholly and strictly reflexed and nodding (like 
Gyclainen ); segments 6, sub-convex, 2^-3 lines long, green at 
bases; three outer, oblong-ovate, obtuse' and thickened at tips, 
S-nerved; three inner oblong, rumpled, siib-fimbriate above, 
emarginate; filaments white, much shorter than perianth, 
lf-2 lines long, slender, naked, more than length from base, 
densely hairy above, but not close up to anther, hairs very short 
at top, being gradually reduced in size upwards, large and 
bushy at middle, patent, moniliform, largely clavate and com¬ 
pound-branched; anthers pale, small, about -J-rd line long, 
oblong, broadest at base, but not divergent, recurved at tips; 
style glabrous, erect, much longer than anthers, 2 lines long; 
stigma spreading, finely penicillate; ovarium green, glabrous, 
sub-oblong-globose, flattened at tips. Capsule (ripe) bluntly 
deltoid, 2 lines diameter, depressed, very inembranous, green, 
much rugose from seeds; seeds many (15), broadly-oblong, 
turgid, slightly and irregularly sub-ccflnpressed, black, shining, 
very minutely dotted ; funicle long, slender, adhering. 

Hab, Shaded sides of mountain streams, Seventy-mile 
Bush, County of Waipawa; 1870-88: IF.C. 

Ohs. I. This graceful little species is nearly allied to our 
other small New Zealand species, A, vandidum, Baoitl, and also 
to k. Baker,differing, however, in several 

characters. I have long known this plant, and always suspected 

See “ Journal Linuean Society,” vpl. xv., p. 352, 
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it to be distinct from A* candidum; but not till this summer 
(January, 1885) did I obtain it in its flowering state, and then 
only by bringing its roots away last year from the woods and 
planting them in a flowering pot: they have grown well and 
rapidly. 

Obs, II. This.plant has some peculiar habits, which, having 
repeatedly noticed them, are worth recording. It only opens 
one flower at a time, beginning at the lowest, when the seg¬ 
ments of its perianth quickly assume their tightly reflexed posi¬ 
tion, and its anthers are already bursting at their tips ; it only 
remains open for one day, closing at nightfall, when the seg¬ 
ments, etc., are closely and longitudinally appressed to the 
ovary, where they remain. The ovary rapidly swells, and its 
pedicel elongates. After the first lowest flower has flowered, 
the second one in the same axil (scarcely visible before) begins 
to lengthen its pedicel, but this did not expand. Its leaves 
begin early to wither at their tips, before the plant has opened 
one-third of its flowers. 


Obder IX. JUNCEiE. 

Genus 8. Luzula, De Candolle. 

1. L. sub-elmata^ sp. nov. 

A tufted erect herb, branching from the roots. Culms 
slender, sparingly leafy* 18-24 inches high. Leaves numerous, 
fiat, and grass-like, 5-6 inches long, 2 lines wide, 16-nerved, 
with distant transverse nettings, apices thickened terete and 
sub-clavate, margins slightly and distantly seiTulate, and 
sparsely ciliaje with very long whitish hairs. Flowers in a 
long, loose, slender panicle of 2 (sometimes 8) sub-sessile 
broadly ovoid maiiy-flow^ered heads, several inches apart;, heads 
i inch diameter, simple or compound, on short pedicels, the 
lowermost head having 2~3 long narrow foliaceous bracts at 
base, their apices thickened and terete like those of the leaves, 
the uppermost head is usually bractless. Perianth small, 1 line 
long; segments ovate-acuminate, whitish-brown with a dark 
central line, much longer than capsule; stigmas long, flcxuous, 
and rough. Capsule sub-ovoid, triquetrous, smooth, shining ; 
valves broadly oblong-lanceolate, apiciVlate, with a strong eentnil 
vein. Seeds oblong, turgid, darkish brown, shining, finely reti¬ 
culate-striate, with a dark spot at tip, the hilnm produced and 
puberulous, and a narrow white line forming the ventral suture. 
Bracteoles small, broadly ovate, white, shining, adpressed; tips 
minutely ragged with a mucro, 

HaL Dry woods, banks of River Mangatawhaiiti, between 
KprseWood and Danneverke^, County of Waipawa; 1885 ; W,0, 
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Order XI, CYPEBACE.E. 

Genus 4. Scirpus, Linn, 

1. 8. novm-zealandim^ sp. nov. 

Rliizome creeping, branched, woody; stems simple, and 
branched at base. Culm slender, 2 feet high, 1 line wide, 
trigonous, cylindrical at base, solid, smooth, pale sea-green. 
Leaves 3-4, much shorter, longest about half tlie length of 
culm, distant, linear, sub-grass-like, IJ* lines wide, smooth and 
same colour as culm, deeply channelled, sheathing, apices blunt, 
marghis of tips scaberulous; sheaths long; ligula large, elliptic, 
membranous; sheathing bracts at base 3-6, broad, 8 lines wide, 
transversely netted, uppermost abruptly contracted at apex and 
cuspidate ; cusp narrow linear, nearly 1 inch long. 8pikelet 
solitary, lateral, broadly ovoid, 3-4 lines long, lines broad, 
sessile, dark red-brown, 12-15-flowered. Glumes broadly ovate, 
very concave, densely imbricate, membranaceous, very thin at 
margins, erose and sub-fimbriate towards apex, bifid, aristate, 
much keeled, red, glabrous, sliming ; outermost obsoletely 
8-nerved, very broad and clasping, transversely wrinkled, finely 
fimbriate, largely and coarsely aristate. Involucral bract 1^ ~ 
inches long, erect, continuing the culm and precisely like it, 
slightly hollowed into a sheath at the base, with short broken 
and scarious margins; tip flattened, sub-aoute, margins 
scaberulous like leaves. Style long, blackish-brown ; stigmatio 
branches 8, longer than style, flattened at bases, roughish, 
obtuse. Anthers linear-acuminate, with a long acuminate con¬ 
nective, truncate at base, light-yellow; filaments flat, 1-nerved, 
pale-coloured. Hypogynous bristles 3-4, shorter than nut, 
linear, obtuse, largely retrorse-scabrid, red-brown. Nut broadly 
oboyoid, ^th of an inch long, tipped with a small black point 
remains of style, gibbous, flat on one side, smooth, shining, pale 
di'ab-brown minutely spotted with red ; clustered and sessile in 
little niches around short thick sub-tetragonal spike, upper 8-4, 
small, abortive. 

Hah, Sandy flats, low margins of rivers, Hawke*s Bay; 
W,C, Near Piiketapu; 1886; Mi\ D, P. Balfour, 

Ohs, A species having affinity with another indigenous species* 
8, triqiieter (pf R, Brown), and of ** Flora Novas Zelandiae,’* 
and also of the “Handbook Now Zealand Flora,*' but said by 
Bentham not to be the 8, tnqueter of Linn., but to be 8,punge)tSf 
Vahl, (“ Flora Australiensis,”) diftering, however, in several 
characters. 

Genua G. Isolepis, Brown. 

1, J, reticularis, noY, 

Plant small, pegarious, loosely tufted, filiform, flaccid, sub- 
erect aiid drooping, light-green; Culms 6-8 inches long, sub- 
cylindrical, compressed, channelled on inmv surface. Leaves 
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many, shorter than culm, each one (also culm) issuing from a 
fistular sheath; sheaths inch long, reel, sulcated, glossy, 
truncated with a rather lojig, abrupt linear mucro. Involucral 
bract usuftlly 1, erect, obtuse, continuation of culm, ^ inch 
long. Spikelets ovoid-acuminate, generally B, lateral, 1-2 lines 
long, the middle one longest, pale coloured with conspicuous 
green stripes, sometimes only 1, and also (but rarely) 4-7 and 
then proliferoxis, with small leafy bracts arising from coloured 
sheaths. Glumes numerous, about 15, concave, broadly ovate, 
sub-acute, whitish, sprinkled with oblong red dots, and a broad 
green line on the back, but not keeled, strongly and many- 
nerved, netted with numerous transverse veinle^ts, margins en¬ 
tire, thin. Nut very small, elliptic, slightly sub-trigonous with 
a narrow produced margin and a long apiculate beak, shortly 
pedicellate, pale whitish-brown, smooth, glossy. Style red- 
brown ; stigmatic branches 3, long, curved, scarcely scaberulous 
but rougbish, as with minute tubercles. Stamen 1, filament 
clavate, often persistent on nut and nearly twice its length. 

HaL Low wet grounds, sides of rivers, and damp shaded 
woods, where it forms large grass-like beds ; Seventy-mile Bush, 
County of Waipawa ; 1880-85 : W,C. 

Ohs, A species having pretty close afSnity with /. inunf^ata, 
L riparia, and I. prolifeirij Brown, (Sdrpvs of Sprengel, and of 
Bentham, “ FI. Australiensis,”) but approaching nearest to the 
former; differing, however, in its many leaves, and in its^nut 
being narrower and obtusely angled, with a long terminal point; 
and from them all in its peculiar netted scales, and in its 
coloured truncated sheaths to leaves and culm. 

Genus 10. Gahnia, Forst. 

I, Gi scabenda^ sp, no^. 

Plant bushy, in moderate size tufts, leaves rough, 3-4 feet long, 
spreading; culms terete,smooth, leafy, about same length as leaves. 
Panicle 18 inches long, compound, slender, nodding, general 
colour light-brown ; sub-panicles and pedicels light yellowish- 
green ; peduncles and sub-peduncles slender, rougbish, com¬ 
pressed ; pedicels scabnd, fiattish, rigid, 2-4 lines long; floral 
oract scaberulous, 7-nerved, very acuminate, sub-awned, dark 
red-brown, edges scarious and pale-coloured. Spikelets small, 
slender, 8 lines long, with generally seven glumes closely 
appressed; the three outer glumes minutely rough above, dark 
red-brown, the outermost one 8-nerved, scabrid on central nerve, 
aristate, barbed ; the inner glumes 1-neryed, acuminate, very 
. small and convolute, with very concave margins and obtuse 
apiculate tips, smooth below, scabrid at tips, the innermost one 
■ ' wholly emarginate, their bases white, tips 

reddish-purple. Stamens ; anthers 4, linear-lanceolate, linevS 
long, pale straw*Qolour, with a long acuminate and serrulate 
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connective, rather abrupt at base ; filaments a little shorter than 
anthers. Style long, scabrid, especially at base, 2-branched, 
each branch with two very long flexuous stigmata, sometimes 
with an odd one, five in all. Nut transversely grooved witliin, 
sub-spindle shape, 3 lines long, obtusely ribbed, shining, red, 
apex black and scaberulous, slightly produced and crowned with 
the persistent base of style, when fully mature pendulous in long 
hypogynous scales (or “ filaments ” of authors), which are 4-8, 
bright-red, long and very narrow, much crumpled and twisted. 

Rah. Dry spots, margins of forests, Seventy-mile Bush, 
County of Waipawa ; 1880-85: W.C. 

Ohs. I have known this plant for several years, but it was 
only during this summer (1885,) that I obtained perfect and 
complete specimens; this, however, was partly owing to my 
not greatly caring to gather it for examination, believing it, from 
its general appearance, to be one of the already-described 
species. 

[See my note on this genus at the end of my descriptions of 
these nov.'^ 

2. G. parviflora, sp, nov. 

Plant forming small diffuse bushy tufts. Leaves very narrow, 
almost linear, 3 lines wide, 3 ft. 6 in. long, with long filiform 
tips, margins thickened and recurved, upper part of leaf scabrid, 
the lower smooth. Culms 2 ft. 6 in. to 2 ft. 9 in. long, 
very leafy, cylindrical, smooth; panicle 18-20 inches, slender, 
open; sub-panicles (6-7) 3-4 inches apart; spikelets distant, 
not crowded. Floral bract broadly ovate, corrugated, aristate, 
arista short; sub-panicle, stem sub-4-angled below, angles 
rough, 3-angled above, compressed, scabrid. Spikelet broadly 
obovate, sub 3 lines long, blackish; glumes all large and 
broad and nearly of equal size, oblong-ovate, acute, not acu¬ 
minate,, loosely concave, smooth, pubescent or roughish at tips, 
the outer glumes largely corrugated, the outermost much shorter 
than spikelet. Style long, black, thick at base, with short red 
hairs ; stigmas 4, sub-fascieuiate, long and branching from below 
close to the forking of the style. Nut narrow ovoid, somewhat 
turgid, lines long, slightly grooved, whitish, tip brownish, 
red and lining when mature and old, transversely rugulose 
within, base of style persistent. ? Hypogynous scales (“ fila¬ 
ments” of authors), 8, very long and fine, much crumpled and 
entangled, dark-red. 

Hah. Scattered among low bushes and small scrubs, dry 
hills, near the bridge over the Eiver Whakaruatapu, Seventy- 
mile Bush, County of Waipawa ; 1881; W.O. 

3. 6^. sp. nov. 

Plant rather small, slender, spreading, forming , small sepa¬ 
rate tufts. Leaves narrow, about 2 feet 6 mches long, striate 
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below, scabrid, margined, excessively long filiform at tips. 
Culms 3 feet long, slender, leafy; stem-leaves very long, droop¬ 
ing, narrow and filiform at tips. Panicle very slender, 2 feet to 
2 feet 6 inches long; sub-panicles distant. Floral bract narrow, 
excessively acuminate, 13-14 lines long, (of which the filiform 
beak is more than half,) slightly rougliisb, light-brown. Spikelet 
very slender, 2J- lines long, narrow, obovato-lanceolate, with 
sharp tips of outer glumes extending beyond, dark-brown ; pedi¬ 
cels fihform, scabrid, rigid, 2-4 linos long; 4 outer glumes 
very acuminate and decreasing gradually in size, 1-nerved, 
minutely scabrid on nerve at back and on margins (especially 
the two outer), red-brown; 8 inner small, obtuse, apiculate, 
smooth, white below, reddish and finely scaberulous at tips. 
Stamens: anthei'S 4, subulate; connective long, acuminate, 
acute, entire, minutely and distantly roughish under a lens, base 
sub-sagittate; filaments shorter than anthers. ? Hypogynous 
scales (“ filaments ” of authors) 6-8, very long, fine, crumpled 
and twisted, reddish-brown, filiform below, broader, flat, 1- 
nerved, and obtuse at tips. Style rather long, slightly rough, 
thicker and pubescent at base, pale red-brown. Stigmas 3 
(rarely 4), long, sub-fasciculate, roughish, dark-brown. Nut (im¬ 
mature) minutely puberulous at tip ; ripe, 2-|- lines long, broadly 
lanceolate, shining, grooved, and obtusely angled, red wdth a 
black spot at tip, base of style persistent, transversely grooved 
within. 

Hah, Among shrubs, etc., on dry spurs of hills near Mata,- 
mau, County of Waipawa; 1882: W.C. 

4, (r, sp. nov.; 

Plant forming mediupi size tufts ; leaves and culms of equal 
lengthj about 6 feet long, spreading, drooping. Leaves pale- 
green, narrow, almost linear, 4 lines Wide at broadest, upper por¬ 
tion and tips excessively narrow, almost filiform, margined, slightly 
scaberulous below, more so above ; culms leafy, straw-coloured. 
Panicle 3 feet long, slender, graceful, seeund, compound, with 
about twelve compound (3-branched) drooping sub-panicles, 
the lower ones being 3-4 inches apart; floral bract dark-brown, 
appressed, enclosing 2 spikelets, small, very acuminate, arista 
extending length of spikelet; peduncle and pedicels flat, narrow, 
rigid, slightly scaberulous at edges, stra^w-CDloured; pedicel 
length of spikelet; spikelet dark reddish-brown, broadly obovate, 
turgid, Bub 8 lines long, possessing 9 scales, all shorter than 
spikelet or (immatoe) nut, 1-nerved, minutely and closely 
pubescent at tijjs ; the 8 outer very small, half the length of 
spikelet, narrow, ovate, acuminate, tips sharp, diverging; the 3 
next broadly ovate, acute, transversely wrinkled; the 7th scale 
is the largest, broadly oblong, apiculate, much concave and over- 
lapping atbase ; the 8th oblong ; the 9th (and terminal) narrow- 
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oblong or snb-lanceoIate, and rather large for the innermost 
scale, and (with the 8th) apiculate and concave. Nut narrow, 
spindle-shaped, sub 4-sided at the middle, mucli grooved, 3 lines 
long, white, shining, black tipped, with base of style persistent, 
transversely ribbed within, ribs few% 6-7; style long, 2-bra,nebed, 
fitigniiitic branches 4, sometimes 5, blackish rougln 9 Hypogy- 
nous scales (“ filaments of authors”) 8, very long and fine, and 
excessively crinkled and compacted, both within spikelet around 
base of iiiit as well as outside, light red-brown. 

Hab. Dry Fagus forests near Norsewood, County of Wai- 
pawa; 1885: W.Ll 

Obs, A species having pretty close natural affinity with the 
preceding species, G. parvifiora. 


L Note on the Genus Gahnia. 

It is a curious fict that no modern botanical author has 
given any description of the anthers of Gahnia ; indeed, they 
are not once mentioned or alluded to by them, not even when 
describing the genus or its species. Not by Brown, “ Prod. 
PI. Nov. Holl.nor by Kiinth, usually so very complete, ** Plant. 
Enuin.nor by Hooker, in both “FI. Nov. Zel.,” and in the 
“ Handbook FI.'N.Z.,” and also “ FI. Tasm.;” nor by Bentham, 
in “ FI. Austral.” Forster, howevei*, who constituted the genus, 
does so, giving at the same time a characteristic drawing ofjhe 
anthers of his type species (“ Char. Gen. Plant.,” tab. 26); at 
the same time Forster omits altogether the long “ filaments.” 
La Billardiere, who described two species, and has given plates of 
them with dissections in his large work, “ Prod. N. H. Plant.,’' 
shows the anther; and in both B'orster and La Billardiere there 
is also the peculiar and specifically distinct connective. In two 
of these species now described by me I have been able to give 
their respective anthers, in which their connectives also diifer 
considerably, and thus affruvl a valuable specific character. 
Both Forster and La Billardiere, who describe the anthers and 
stamens of their species, show; how very short the stamens are ; 
which, however, by the latter are said to lengthen after flower¬ 
ing, but only (as shown in liis plates) in a very limited degree* 
Subsequent botanical authors have said that this lengthening of 
the stamens forms those greatly elongated and crumpled “ fila¬ 
ments” so highly characteristic of this genus. I have, however, 
my doubts as to whether those are not hypogynous scales 
(some of them at least), similar, only much longer and flaccid, 
to those of the closely allied genus Lppidmpema* At all 
events, such is really the case in two of the four species I 
have described in this paper, (G. seahenda and G* CArigm^) in 
which are to be found, at the same time, both short stamens 
bearing anthers and those long crumpled “ filaments ’’—which 
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are also broad, flat, 1-nerved, and obtuse at tips.” More¬ 
over, the “ stamens ” or “ filaments ” are almost invariably 
represented as being three or four in number—sometimes, but 
rarely, six; I find them, however, to be usually double that 
number, viz., eight. I had both hoped and intended to have 
paid some close attention to this subject during this summer 
(1886-86), in their native woods, and in their proper season of 
first flowering, (which was also the reason of my not having 
more closely examined in that particular those species I have 
herein described,) but the great distance from me of their known 
habitats (nearly one hundred, miles), and my time now being 
fully occupied with other matters, prevent my doing so. I 
would, therefore, recommend this study to those botanists in 
New Zealand who may have both time and opportunity of per¬ 
forming it; and that not merely for determining whether those 
elongated filaments (or some of them) are really hypogynous 
scales, but for the purpose of ascertaining the several forms of 
the connectives of the respective species. 

Class UL. Ceyptouamia.*^ 

Oedeb IV. MUSOL 
Genus 46. Polytriohum, Linn. 

1, P. sp. BOV. 

Stems simple, erect, rather stout, sub-rigid, red, 1-2 inches 
high, about -J- inch of lower portion bare. . Leaves numerous, 
spreading ; lower slightly decurved, ttpper erect ; linear-subulate, 
lines long, smooth, softisb, green, opaque, margin finely 
pellucid and sharply seriate to base; tips acute, brown; nerve 
stout;,base much and suddenly dilated; basal cells minute, 
sub-orbicular, and double-walled, those of the dilated mem¬ 
branous portion larger, linear-oblong and rectangular, and 
Bxngle-walied. Fruit-stalk single, lateral, stout, 4-^-6 inches. 
long, stiff, red, glossy, very flexuous or tortuous (as many as 
sixteen large crinkles in a single seta), Capsule oblong, B-sided, 
gibbous abovej lines long, sub-erect, green, constricted below 
mouth, margin 01 mouth bright-red; operculum large, conical, 
very obtuse, pale; calyptra very small, reddish-brown, naked, 
base narrow and much lacerated, very slightly hairy near base 
and at extreme tip, but only perceptible under & good lens,- 
^ Bab, On sides of guileys, eastern slopes of the Ruabine 
mountain range, County of Waipawa; November, 1886: Mr, 

• The paper, I bad prepared oontaimng Oryptoganaio plants (sp, nov.}t 
was read at the ordinary meeting of the Hawke’s Bay Philosophical Insti- 
^te held in September, 1885 : however, these in this paper (with a few 
were since being six notable novelties, I embrace this 

of early makirig iihem k^^ 
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Ohs, This is a very striking species of Polytrichum, from the 
extreme length of its tortuous, thick, and richly coloured seta; 
its leaves, jboo, are much more of a pleasing green colour than is 
usual in this genus ; while its capsule and calyptra also differ 
from those of its New Zealand congeners. Its nearest ally 
among our known southern PolytricJuB, is P, magellanicum, 
Hedw,, from which species, however, it differs considerably. It 
might possibly fall under Polytrichadelphus, C. Muell.^ (Gyyhoma, 
Hook. fil. and Wilson). I have received several fruiting speci¬ 
mens of this plant from Mr. Hill, in various stages of advance¬ 
ment, yet all possessing the same peculiarly-formed seta. 

Genus 71. Hookeria, Smith. 

§ Pterygophyllum. 

1. H, macroneura, sp. nov. 

Plant.8-4 inches high, of very close growth, erect, creeping 
below, much branched, especially af top; stems thick, dark, 
somewhat woody, densely matted with dark-brown hairs and 
rootlets; branches flat, forked, spreading, decurved, f-ll- inches 
long, 5-7 lines wide; stalks thickish above and very hairy to 
tips ; hairs patent, pellucid, white, jointed. Leaves pale-duskjr- 
green, quadnfarious (or somewhat sexfariously disposed), imbri¬ 
cated, large, thin, very obtuse, not margined, the upper half 
finely serrate, the lower entire ; lateral spreading, orbicular- 
ovate or broadly elliptic, 2 lines long, dimidiate; dorsal and 
ventral orbicuhir, 2 lines diameter; nerve very stout, extending 
throughout f ths of leaf, forked near tip, and sometimes shortly 
8-branched there ; cells large, oblong-orbicular, much longer at 
the basal portion, and very much smaller at the margins, 
strikingly possessing a minute triangular cellule in every angular 
junction^ PerichsQtial small, sub-linear-ovate-oblong, rather 
suddenly acuminate, margin entire, tips truncate with 2-8 teeth, 
and also 2-8 small teeth near apex; cells linear-oblong, mostly 
4-sided. Fruit-stalk 12-14 lines long, erect, flexuous ; wiry, 
twisted, glabrous, dark-brown, thickened at top, very slightly 
muricated or foughish towards top beneath, thickened at base. ^ 
Capsule oblong, li lines long, dark red-brown, horiiaontal (much * 
drooping when dry), largely tuberoled at base, base thickened 
but not strumous; teeth, external, dark-brown, very acuminate, 
incurved, with two promineut dark distant dorsal ridges, and 
closely transversely barred throughout with denticulate margins, 
giving their long filiform tips a knotted appearance ; internal, 
pale, acuminate, distantly barred, without intervening ciliae. 
r B On the ground, and on rotten sticks, edges of mud 
swamp; low dark woods near Norseyrood, County of Waipawa: , 
188S; F.a 

fine:species, having some afidnity with if* 
Smith; al80^W and petropkila) 06L, 
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but very distinct. Leaves remarkably crisp and ‘ contracted 
when dry, but quickly resuming their natural appearance on 
being wetted. 

2. H, maculatai sp. nov. 

Plant small, f-li inches high, erect, cosspitose, closely 
imbricate, much and sub-palmately branched; branches flat, 
broadest at top, decurved at tips; densely matted below with 
brown rootlets. Leaves sexfariously disposed, closely imbricate, 
broadly elliptic, li lines long, all nearly alike, spreading; 
young leaves pale green, when old spotted at tips of a bronae 
colour, or each tip bearing a round spot of that colour; margins 
entire, but under a high power delicately and regularly den¬ 
ticulate ; nerve red, very stout, at base, extending about fths of 
leaf, slightly forked near tip; cells sub-orbicular, excessively 
small except at the centre from middle downwards ; there large, 
open, increasing in size to base, the basal cells sub-quadrately- 
oblong. Fruit-stalk very short, - 2 lines long, black, twisted, 
flexuous, glossy, thickened at base ; few. Capsule minute, about 
line long, obovate-oblong, sub-erect (horizontal when dry), 
finely reticulate, sub-tuberculate, sub-apophysate, blackish-brown, 
glossy, thickened at base.. Operculum and calyptra hot seen. 

Hab," Shaded spots, base eastern slopes of Bnabine moun¬ 
tain range, County of Waipawa; 1885 : Mr, Hi HilL 

Obs, An interesting little species; its regularly spotted 
appearance giving it a peculiar aspect. It differs much from the 
other New Zealand, species of this genus, its nearest ^ly being 
H, sciadophUa^ Ool, I have received a large tuit of it from Mr, 
Hill, containing inany plants, but .Q-s there were only three 
fruiting specimens, I did not break up one of them to ascertain 
the structure of the peristome and perichsetial leaves. When 
the old leaves below decay, or are gnawed by, some insect, the 
red nerves are left, presenting another peculiar appearance. 


Order V. HEPATIC^. 

Genus?. Gottschea, Nees. 

4^ (iwAotoma, sp. nov. 

I^lant procumbent and sub-pendnloua, dichotomous,, 

;^0 inches long, much branched ; branches repeatedly forkedv 
spreading largely, leafy, 1-5 inches long, ! inch wide,.light- 
greeh, flaccid; stems stout,, cylindrical,, woody, blackish, naked 
and rigid b^ow* Leaves somewhat distant, ireo, imbricatod, 
oWohg-byate, finely serrulate ; ventral (or under) obtuse, very 
thin, flat, not plaited,; ciliate on upper basal margin ; dorsal (or 
upper) wavy, rumpl^ margins slightly irregular, upper basal 
|pombn very br^ and overlapping, apex very acute, 

leaves, much 
S wittun. -(or•' 
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above) the junction of leaves with stem, sub-orbicular-ovate, 
deeply emarginate, the upper half slightly and irregularly cilio- 
sen-rate, the lower entire; stipules on braiichlets sparingly 
ciliate; cili£e jointed. Cellules very small, distinct, conipacb, 
of irregular sizes and shapes, mostly, rounded, sometimes sub- 
rectangular, extending also into the teeth. 

Hab. On a rotten stump, forming a large handsome hemi¬ 
spherical clump, completely hiding its support, and with nothing 
else growing mixed with it, in a forest swamp among fern trees 
(Diehmia sqmrrom), near Norsewobd, County of Waipawa, and 
only seen in that one spot; October, 1885 : TF.C. 

' Ohs, This is a reraarhably fine species, perhaps our largest; 
it has close affinity with Or, nobiliSf Nees,.and might easily be 
taken for it at first sight. It differs, however, in its much larger 
size, in its procumbent sub-pendulous habit, and in being 
repeatedly forked; also, in the different shape of its leaves (both 
lobes, the upper lobe being also waved and rumpled), in their 
being more distant and open, and much less and more finely 
serrulate ; in the stipules also being entire in their lower half; 
and especially in the areolse being of a widely different shape, 
very minute and distinct. Fruiting specimens not seen. 

Genus 24. Possombrojaia, Eaddi. 

1, F. macrophyllat S^. nov. 

Plant creeping, rather large, spreading S-3 inches each way> 
overlapping, much and dichotomously branched, succulent, very 
fragile. Branches stoutish, dai"k-coloxired, with many dark- 
purple long rootlets below; branohlets 4-9 lines long, usually 
naked above in the middle. Leaves sub-erect, crowded^ wavy 
and rumpled, highly membranous, papillose, shining, green, 
sub-remform-quinquangular, lines^ broad above, sessile, 
amplexicaul laterally, margins sub-excised-sintiate, with about 
five small equidistant angles, sub-acute and minutely apibulate; 
tips of branohlets sub-rosulate ; cells large, broadly-oblong and 
sub- orbicular-quadrate* Perianth large, erect, catnpanulate, 
open, wavy, margins slightly laoiniate. Pruit-stalk erect, stout, 
6-8 lines long, white; capsule, globose, finely papillose, dark- 
purple ; spores and elaters rich dark-brown ; the helices of 
elatera minute ani largely gibbous. On the capsule bursting, 
the broken shell is relexed on the stalk, and the spores and 
elaters form a large globular ball. . 

• Hak. Damp shaded spots, ravines, east slopes of Euahine 
mountain range, County of Waipawa; 1885; Mr. H. HilL 
Obs .: A species near to F. nigncauliSf Coh 

Genus 28. Podomitrinm, Mitten. ; * 

1, P,: Smraydimm. &p, noy. 

Plant dark-green, procumbent, of dense growth, slightly 
creeping,-much and loosely overlapping and overgrowing; fronds 
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or lobes horizontal, drooping, scarcely sub-erect, very irregular, 
of various shapes and sizes, i inch to 2 inches long, 2 lines 
broad, mostly ovate-acuminate and linear-ovate, obtuse and 
emax’ginate, sometimes stipitate, wavy and rumpled, smooth, 
shining; midrib stout, succulent, not clearly defined save at 
base, with fine, short, brown rootlets on the lower portion ; 
margins thin, entire; frond much thicker on each side of the 
costa, tips often proliferous ; sometimes several small fronds or 
lobes issue from a kind of flat rhachis, and then it possesses a 
somewhat sub-pinnatifid and forked appearance, lobes linear- 
acuminate ; cells oblong, transverse. Fructification 1-3, from 
each side of midrib base of frond below. Involucre short, 
slightly tumid at base, with a few broad, obtuse, laoiniate scales, 
shallow-cup-shaped, closely adhering, highly cellular, largely 
laciniate *, lacinise serrate, decurved. Perianth 8-3i lines long, 
greenish with a purple-pink hue below, stout, slightly curved, 
smooth, shining, finely striate, cylindrical, narrowed and many 
plicate at apex, mouth laoiniate; lacinise long, slender, wavy ; 
cells linear-oblong, barred. Fruit-stalks inches long, 

stoutish. Capsule lines long, cylindrical, brown-purple, 
smooth, shining; valves linear, sub-acute, cohering strongly 
at tips after bursting; tips thickened; cells narrow - linear, 
thickened at ends. Elaiers very numerous and long, twisted, 
enclosed, (somewhat like tliose of Lejmnia and Pellia—teste 
Dumort’s figs.,) much implexed and crumpled, brownish, ends 
sub-acute; on the capsule bursting, the elaters remain in a 
largish globular, flufiy ball, covering the whole capsule. Spores 
Orbicular, smooth, brownish-green, centre depressed, edges 
entire. Male: a few antheridiss, sessile on each side of mitCib 
below, under a broad sub-flabellate scale, margin sinuate and 
serrate, generally opposite in pairs and near the base, but some¬ 
times on the stipe and sometimes scattered, 2-8 on a frond. 

Not being satisfied with the comparatively low power of my 
own microscope, I applied to Dr. Spencer, who has an excellent 
and powerful compound one, (which he has also used so veiy 
effectually in describing the fresh-water Alym of blew Zealand 
in his papers in past volumes of Trans, N.Z. Inst.,’’) and 
Dr. Spencer has very kindly examined the fruit, etc., of this little 
plant j and has also sent me the following interesting and copious 
description, which, with much pleasure, I bring forward here 
j The elaters^ are very beautiful objects, they give one' the 
idea of a dQuble cord twisted into two helices; with a high 
power, a distiaot but exceedingly fine membrane is seen sur- 
roundmg the loops, not straight but following their sinuosities. 
; The spores circular, edges quite smooth, outline double, 

: *^th cellular space between the two contours. Elaters, length 

(Dr. Spencer 
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Bah. Oil the earth at water’s edge, in a deep, narrow, and 
dark glen (in which the sun never shines); forest, near Mata- 
man, County of Waipawa (barren); 1888: and also in^ a swamjp, 
in dense forest near Norsewood, same county (in, fruit); 1885: 
W,0. 

Obs. L This species, though allied to P. fhyllanthm^ Mitt,, 
differs pretty considerably from that plant, and that in several 
' particulars—from its description as given in “ Flora N.Z.,” 
and in the ‘^Handbook FI, N.Z.,” and from the drawings and 
dissections of that plant, with description, as originally given by 
Sir W. J. Hooker in his “ Musci Exotici.” ^ There is, however, 
another and similar plant, (discovered here in New Zealand by 
myself, and fully described by Hook. fil. and Taylor, in the 
‘‘ London Journal of Botany,” 1844, as Diploloena cladorhizms; 
and afterwards described in the “ Synopsis Hepaticarum ” as 
, Blyttia dadorhiza^is,) to which this present one is very much more 
closely allied. But Mitten, in those two works on New Zealand 
Botany above named, has subsequently united those two plants 
(formerly “ 2 species and 2 genera”) as being but one species; 
to this, however, I cannot agree. And it is worthy of notice 
that both Sir J. D. Hooker and Dr. Taylor, who well knew 
those two plants and published them, had considered them to be 
very distinct; although, from what they say, they evidently had 
not seen DiploUma cladorhizans bearing perfect fruit: moreover, 
those able cryptogamists, the authors of the “ Synopsis Hepati¬ 
carum,” while disagreeing as to their being two genera, made two 
distinct species of them. For my own part, I think that Mitten, 
has united two plants under his Podomitmm phyllantJm (l*c.), 
which, by his own showing there, might very easily be clone. 
But he that as it may, of one thing I am pretty sure, that this 
plant I have now described in this paper is a very different one 
from that ori^nally discovered in New Zealand (Dusky Bay) by 
Dr. Menzdes; in 1791, and published by Sir W* J. Hobker in his 
Musci Exotici ” as (Podo»7wWwm) 

Ohs. IL This little novelty has caused me no little labour 
and research ; for from my first detecting it in its darkish home 
(a deep rift in the earth at the head of a low, forest guU®y 
between two mountain spurs, a place, too, very dangerous of 
access, or, rather, to get. out from, owing to its perpendicular 
and cmmbhng sides and nothing serviceable to lay hold of), I 
believed it to be something new; but it was barren, and not 
unlike other and known small frondose Hepatim; subsequently 
I sought flowering sjpecimens in that .spot but failed. I was 
much pleased in again unexpectedly meeting with it in a new 
: Iqbality,. and beginning to show fruit ! I brought a good sized 
portion carefully aw month it became fully 

■dev^bped;-'"': 
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Art. XLV.— A brief hut of some B 7 ntish Plants (Weeds) Uvtehj 

noticed^ apj)areiitly of recent Introduction into this Part of 
• the Colony; with a few Notes thereon* 

By W. CoLENSo, F.L.S., etc. 

{Mead before the Bawke's Bay BkilosopMcal Institute^ Hth December^ 1885.] 

In my travels or wanderings on foot during the last 2-8 years, 
mostly in and about the Seventy-mile Bush and its neighbouring 
localities, I have occasionally stumbled on a British plant that 
I had never seen before in New Zealand, that is since I left 
England, upwards of fifty years ago, On three occasions in 
particular I was at first, and for some time after detecting the 
plant, induced to believe that I had gained something additional 
to our indigenous Flora; but on examination, etc., I found 
out my mistake. I shall, however, only mention those few that 
are of recent introduction, at least here in Hawke’s Bay; as 
far too much, in my opinion, has been already often said and 
repeatedly published respecting those British and Australian 
weeds, which have long been established in New Zealand, some 
of them even before it became a British colony! otherwise I 
might easily do as others have done before me : make out a long 
and wearisome reiteration or useless catalogue of hard names. 

On the contrary (and as Sir J. D. Hooker in writing on this 
subject has shown), an increase of knowledge, if not a real 
benefit, is obtained^ by noting the fact of ,the fnirodwcrion ov first 
woto of any of bur Home and foreign common weeds into the 
',colony.:,'''' 

Ranunculacecs* 

Banitneulm Amwto, Curt. (Pale Hairy Crowfoot). Only 
om plant, and that a very large one, quite a little erect bush of 
above a foot high, containing very many flowers. (This is one 
of the three plants already dluded to, that on first sight I sup¬ 
posed to be indigenous, it had so much in common with our 
larger New Zealand Ranunculi.) In an open sunny watercourse 
near Norsewood; 1884. 

Orueifera* , 

Vordmpus didymat &m* (Wart Cress). A single plant only, 
te a pretty prostrate one* This plant is not generally 
spread at Home, being confined to the south-west of England, 
1 found this during the present summer (1885) at Napier. 

CdmeUna: sativa^ Grantz. (Gold-pf-Pleasuxe). Of this also 
I only detected a single plant, and that a few years ago near 

■ m; it was of large slae (for the species) and fpli of flowers 
Sruit» 1 have n# observed it since. I gathered and dried 
fete pf it. Its cbmfen name seems wonderfully 

'i-''.'W . 



CloLENSo. —British Plants ReceJitly Introduced. 289 
Linecs. 

Linum angustifoUum, Huda. (Narrow-leaved pale Flax). First 
observed this summer here in Napier. 

Hyiwidneau 

Hypencum androsmnmi^TAxm. (Tutsan; Park-leaves). One 
fine plant oul}^ hei ‘0 at Napier, in my field; first observed at 
Christmas, 1884, bearing flowers and :huit. 

Umhelliferm. 

Torilis nodosa, Sm. (Knotted Hedge Parsley). One small 
plant only seen, and that in a very strange out-of-the-way spot 
for a foreign weed to be found in, at the base of a high cliff, side 
of the Eiver Mangatawhaiiiui, Seventy-mile Bush; 1884. This 
little plant gave me some trouble; for, on my first meeting with 
it (young and leaves only), I supposed it to be Daucus brachiatus, 
Sieber, (an indigenous common northern plant that I had never 
met with in tiiese parts,) or, something new; so I watched it 
carefully. On a subsequent visit I procured a tiny bit in flower, 
and on a still later visit-its curious fruit, when I soon found out 
what it was. 

Rubiacem. 

Galium aparine, L. (Goose-grass, or Cleaversh This fine 
species of Galium grows strongly here at Napier. First noticed 
•in 1884. 

Compositacea. 

Crepis pulchra, Linn. (Small flowered Hawk’s Beard), 
Sparingly in my field at Napier. 

Crepis t€Ctomm, lArm. (Smooth Hawk’s Beard), With pre¬ 
ceding; this plant becomes a biennial in New Zealand. At first 
I had supposed this plant to be a nov,, from its large siise and 
woody stems, and being a perennial. 

Bypochtmis glabra, hmn. {Smooth. Oat’s-ear). With prer 
ceding ; fifst noticed in 1884. 

Ldpsana Linn. (Common Nipple-wort). In one 

spot only, in an open grassy glade in a thick wood, south of the 
Eiver Mangatawhainui^ near Norsewood; first noticed in 1888; 

Arctium Lijon* (Burdock ; Olot-Bur). I first saw 

this plant in 1882^ in a dense and unfrequented |)art of the 
Seventy-mile Bush. There was only one plant of It, a young 
one, having 2-8 large prostrate leaves resembling rhiibarb. I\ 
could not tell what to make of it! I gazed on it with astonish¬ 
ment, much like Bobinson Crusoe on seeing the print of a 
human foot in the sand 1 ’ I had seen nothing like it in New 
Zealand. [To the best of my recollection I had never seen the 
burdock growing in England.] I visited that one plant several 
times durtog the first six months, with great expectations, but 
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could make nothing of it, as during that period it showed no 
signs of flowering. Subsequently, however, it flowered. I 
collected and dried specimens, and brought them to Napier, not, 
however, without some amount of misgiving. On due examina¬ 
tion, I found out what it was. Unfortunately I did not go again 
to those localities until the following Spring; and,' as it had 
seeded plentifully, and the cattle had got into that wood, they 
carried off its sticky burs in all directions; so that from that one 
plant hundreds have been disseminated, filling the neighbour¬ 
hood with a much worse weed than the introduced thistle. Like 
many other of the foreign weeds, it flourishes exceedingly, and 
grows to a very large size, 4 feet high, thick, bushy and strong, 
insomuch that a few plants growing together offer quite an 
obstacle to the traveller that way. 

Among sundry other plants of this extensive and easily 
introduced Order, that have also found their way here during 
the last few years, (although previously known in other pai-ts of 
the colony,) may be mentioned 

Chryaanthmum leucanthemum, Lina. (Great Ox-eye). In 
great quantity about Waipawa and Waipukurau, quite whitening 
the fields at Woburn with its flowers. 

AchUlea millefolium, Linn. (Common Yarrow or Milfoil). At 
Norsewood; where, however, it bears purple flowers, and looks 
well. 

Cewtaumsobiitiaifs, Linn.(Yellow Star-thistle; St.Barnaby’s 
Thistle). Napier. 

LaUata, 

.. Prunella vdgaris, Linn. (Self-heal). This weed, long known 
in&e north of New Zealand, I first noticed about five years 
ago, and then only a few, ^d in two or three adjoining spots. 
When I first saw it, being young and only showing leaves, I did 
not reoogmse it. On a subsequent visit it was m flower. In 
the following year I was again sojourning in that same locality 
(Seventy-mue Bush), when one day a gentleman drove up to the 
house where Iwas ; he had been up in the forest collecting ferns 
aad planj^. for his garden, and among others he had carefully 
talwa up some young Prunstta plants; but on my telling him 
what they were, he quickly abandoned them. Tms plant, too, 
has ^read'wonderf^^^ in a short time, supplantmg, over- 
rmming, and destroying the low indigenous herbs; which is the 
mom :i^ily d<me tl^ 
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Aet. XLVI.— On Olianthus puniceus, Sol. 

By W. CoLBNSo, F.L.S., etc. 

[Bead before the Homhe's Bay Philosojphical Institute^ December^ 1885.] 

Fob many years this truly handsome plant has at various times 
largely occupied my thoughts. Partly from its great beauty and 
comparative variety; partly from the large and cosmopolitan 
Order to which it naturally belongs, Legmiinosm^ (so common in 
the neighbouring countries of Australia and Tasmania,) being so 
poorly represented in New Zealand; and partly from its genus 
being small and almost endemic. Indeed, I might go almost a 
step further, and add, that there is a kind of veil or mystery 
shrouding it, which hereafter may be clearly explained. In few 
words, that “mystery’' is this: that I have never met with it 
growing truly wild and common, as. all the other indigenous 
plants are found, although it may have been, like some of our 
genera, originally confined to one special area. Indeed, J. think 
that, had it not been early raised from seed and generally culti*- 
vated by the colonists, (as well as at Home,) it would very 
nearly have become extinct, like some other New Zealand plants. 
And in this respect it seems to me .to belong to that small class 
of esteemed plants that were long and assiduously cultivated by ' 
the ancient Maori people—viz.: the Taro [Gohomia cmtiqmrunif 
Schott.), various sorts; the Kumara, or sweet potato [Ipomcea 
chrysurhim), many varieties ; the Ante {Broussomtia f>apynfem\ 
Paper Mulberry; the Tamure, or Awanga {Phormium colmsoi), 
var., striped New Zealand Flax; and the Tipara [Cordyline^ 
sp. undescribed), Broad-leaved Oabbage-tree. In one or two 
points, however, the Clianthus differs widely from them; (1) 
It bears seed abundantly; and, (2), it flourishes in almost all 
spots where it has been planted. Yet, in connection with 
this, I may observe that, although I have not unfrequently 
noticed a large shrub of Clianthus bearing hundreds of fruitful 
pods of seeds, that were left on the plant to ripen, burst, and 
fall to the ground, I have scarcely seen an instance of any 
of those many seeds springing spontaneously from beneath or 
around the parent plant ; and this great peculiarity obtains 
also in a large measure among the Phormium species. 

On my arrival in New Zealand, (Bay of Islands, 1884,) I 
first saw this fine plant in full bloom in the gardens of the 
missionaries; naturally 1 was struck with its imposing appear¬ 
ance, as I had never seen it, nor anything like it, before; indeed 
at that time it was scarcely known at Home. I very soon 
cultivated it in my own garden. In all my travels at the Ndrth, 
extending over several, years, and crossing and reoroaaing the 
country in all directions, I never met with the Clianthus gtmmg 
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wild or naturally, save on two or three of tjie smaller islets in 
that Bay,—notably on a small islet named Taranaki, in the 
mouth of the Eerikeri Biver. I have also seen it occasionally 
in deserted food plantations, and near the residences (occupied 
or abandoned) of the- old Maoris ; still it was a plant very well 
known among them. 

The plant, however, was early seen in New Zealand by Cook 
and his co-voyagers, on his first voyage, and no doubt on this 
Bast Coast, and perhaps more than once at the different places 
where he touched and went on shore on that voyage, the time 
of the year being that of the flowering season of this plant—as 
at Tolaga Bay, Mercury Bay, and the Bay of Islands. Specimens 
of the plant were at that time taken, Home by Sir Joseph Banks 
and Dr. Solander, and the plant was named 
by Dr. Solander, who established its genus. Borster, who 
accompanied Cook on his second voyage, (and who has done 
so much towards making known the botany of this country,) 
probably never saw it, although here in the proper season for 
observing it, as his visits w’ere confined to the South Island, 
where, I have reasons for believing, the plant was not originally 
found. The more modern botanists, also, as Lesson and Baoul, 
whose researches and discoveries were mainly confined to the 
South Islandj make no mention in their works of having met 
’ with it; and the two Cunninghams, who were also early in New 
Zealand at the North, and who spent some time there (especially 
Eichard Punningham), also never saw it. 

However, it was first pubhshed by^ in 1882^ 

in his ** General System of Botany,/’who changed its original 
name of (known also to. hma) to Bonia punicea. His 

description of the plant is a good one (a portion of its character 
I extract) :—** VmUlum ovate-lanceolate, acuminate, rather 
shorter than the keel, -reflexed; Wiftys lanceolate, acuminate, 
half the length of the keel,” etc. ** Native of New Zealand, 
where it was first discovered by Sir Joseph Banks and Dr. 
Solander, who gave it the name of {loc.dt.f 

vol. ii., p. 468.) Of course, Don could only have known ot 
those: New Zealand specimens from which he drew up his 
description; he does not say why he changed the name of the 
plant given to it by its discoverer, which, curiously enough, he 
also gave hi$ own name to 1 though he says it was ** named in 
honour of Mr. George Don, of Forfar,” his own father. 

. This was followed by Dr* Lindley, in 1884, in a more 
elaborafe account of this plant, in a paper ** read December 2, 
1884,” before the Hoftioultural Society of London, and published 
in 1885, in their ** Transactions,” 2nd series, vol. L, p. 619i 
accompanied with a large and well executed coloured drawing 
‘tQfJiy from the pencil of. the celebrated flower painter, Miss 
^1^^- ;:;Thl)S, ^larther. ;.obsefve, 'was 'taken" from. 
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ar fresh specimen of the plant ** raised in England from seed 
gathered by tihe missionaries in New Zealand, where it is said 
to be called < Eowhaingutu-kaka,’ or Parrot’s-bill, and to grow 
to the size of a large tree ($ic) —“in England, however, it has 
not reached beyond 4 feet in height/’ The coloured drawing 
of the plant is a bold, clear, and good one, and shows the 
flowers much as Don had described them, with their “ wings 
lanceolate and acuminate.” At that time Dr, Lindley restored 
to the plant its original name of Clianthus puniceus, which it has 
properly retained ever since. 

During my early visits to the East Coast, but always late in 
the summer, (1888-1843,) landing at Wharekahika (Hicks’ 
Bay), and travelling on foot to Poverty Bay, in and out among 
the Maori villages, 1 noticed a few scattered plants of Clianthus^ 
though much as I had formerly seen them in the North. 

In 1844 I came to Hawke’s Bay (second time) to permanently 
reside, and it was not very long oefore I obtained plants of 
Clianthus (from seed or cuttings) from the Maoris for my garden. 
In due time, when these grew and flowered, I noticed a marked 
difference between their flowers and those of the northern plant, 
with which I was so well acquainted. At first I did not pay 
^eat attention to it, having vastly too much of other and more 
important matters to attend to, but in course of time, and as my 
plants grew so tall and to such a large size, I examined them a 
little more closely, and then I discovered what I believed to be 
a true specific difference, or, at all events, showing a marked 
variety, if the newly-detected characters should prove constant. 
Somewhere in the decade of 1840,1 sent specimens of this southern 
form of (with other plants) to Kew, to Sir ^.3. 

Hooker, calling his attention to the differences I had noticed ; 
in the course of (say) the following year, Sir W. J. Hooker, 
in reply, said that they at Home who had examined the dried 
specimens sent could not detect any material difference. 

After that time the matter slept, as far as 1 was concerned. 
Of late years, however, having the southern form (as I call it) 
always here in my own garden, and seeing it generally ^plenti¬ 
fully cultivated in gardens in this town, and in the adjacent 
country villages and other places, I have been led again to 
closely examine the plant, and 1 have found that those differences 
I had formerly detected still continued. I, therefore, obtained 
both seeds and plants of the northern form from Auckland, and 
this year the plants have flowered in my garden; and now, having 
the opportunity of comparing closely the two forms in a living 
state, I ^ve briefly the result of my old and new examinations, 
which will serve sufficiently to point them out. 

1. Olianthiis pmiceu$f Bol. {vera: N. form). 

Slower 3 inches long, inch broad; standard ovate, very 
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acuminate, sides nearly straight, claw long; wings lanceolate, 
acuminate, acute ; colour a clear lively scarlet, 

2, Glianthus maosimuBy Col. (8. form). 

Flower 2-2J inches long, inches broad ; standard broadly 
ovate, acuminate, sides rounded, claw short; wings somewhat 
oblong, broad, very obtuse (rounded) at apex; colour a less clear 
red, verging to more of a dark or crimson hue, with a large dark 
spreading blotch at base of the standard; flower broader; and 
the substance of the petals, especially the keel, thicker, more 
coriaceous or skinny, and finely wrinkled. The leaves also of 
this species are larger, some leaflets measuring more than two 
inches; these are also more membranous and glabrous than in 
the northern form; and the whole plant is stouter, rises higher, 
generally from 6 to 10, or even 12, feet. 

The principal differences, however, which are clearly apparent 
at first sight, (especially if the flowers of the two forms are 
compared together in a living state), consist in their relative 
sizes, in the shape of their standards, and more especially in 
their wings, and also in their colours; but whether those 
differences, though constant, are sufficient to constitute two 
separate species, or merely varieties, is of little consequence to 
me—the two forms exist. 

And here I may further remark (having very frequently of late 
years noticed it), that several of our indigenous New Zealand 
plants, and in particular of genera of which it had always been 
believed thatNew Zealand possessed but species of each genus, 
have now, at least, species to each genus ; or if not exactly 
(amd beyond all controversy) two species, seeing that the limit 
of a species can scarcely be clearly defined, then two forms ; the 
southern form being very distinct from the northern one, yet 
pretty closely resembling it in general appearance. And this I 
have especially noticed to take place in the Orchid Order : e.g. 
Dendrobium, Sarcochilus, Bolbophyllum, Gastrodia, Earina, 
Microtis, and Orthoceras; to which may be added Gratiola, 
Dianella, Arthropodium, Tupeia, Australina, Hohoria, and many 
.others. 

To this mysterious subject, however, of dimorphism (found 
here again in QUantihm)^ I hope to return on some future 
‘ occasion. : 

In conclusion, I may add, that Lindley’s description of 
OUanthm pimimts agrees with the coloured drawing of the 
English cultivated one already referred to, in which the al<B or 
wings are correctly shown to be lanceolate acuminate with acute 
tips. A. Ouimingham's description of the same, in his ** Pro- 
^omus Novm Zealahdise,*! (pumished several years after, 1889), 
m Aaansds Ium p- 246), is dx’awn, as 

frw two sources, tho one being ** SoWder's MSS, 
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in Bibl. Banks,’’ and the other Dr. Bindley’s description already 
mentioned; as at that time of Cunningham’s writing his 
valuable paper in England, he had not seen the plant growing 
in New Zealand,—although he did afterwards in my garden and 
elsewhere. Sir D. Hooker, in his “Flora Novse Zelandiae,” in 
describing Clianthus puniceus gives the following: (1. of the 
genus), ^^Veodllum ovatum, incumbens v. reflexum, carinam 
oblongam cymbiformem sequans ; alee lanceolatae, basi exoiso 
auriculatsB, carina brevioresand (2. of this species), Standard 
ovate, slightly recurved, as long as the keel. Wings lanceolate, 
sub-falcate, sharp, twice as long as the standard, lJ-2 inches 
long,” Here, however, while his description of the shape of the 
wings is quite correct, and in agreement with both Don and 
Bindley, above, viz., “ Wings lanceolate, sharpthere is a manifest 
error with regard to their size—“ twice as long as the standard.” 
This latter is corrected in his “Handbook,” published several 
years after (1864), and altered to “ half as long as the stan¬ 
dard while the former description of the shape of the tips of 
the wings is also altered from “ sharp ” to “ acute or obtme; ” 
evidently, as I think, to embrace the two states or forms (whether 
species or varieties) to which I had early called his attention. 

Napier, December 10th, 1885. 

P.S.—Biving flowers of both plants, with mounted dissec¬ 
tions’ showing the diverse forms of their parts, as described in 
this paper, were exhibited at the ordinary meeting of the 
Hawke’s Bay Philosophical Institute in October, 1885.—W.C. 


Art. XBVII. —Description of New Species of Native Plants, 
By D. Petrie, M.A. 

\Esad before the Otago Imtitatey ^th Jme^ X885J 
Cotuia gogmi, n. sp. 

A MiNUTB, prostrate, creeping herb. 

Stems very short, clothed by thcf leaves, and woolly below 
their insertion. 

Beaves broadly-oblong, ^ inch long; upper half cut into 
6-7 linear lobes directed forwards, greyish-green ; lower half 
entire, membranous, scarious, 1-nerved,^ more or less pubescent 
on the margin and outer surface. 

Heads small, subsessile or sessile at the tips of the branches; 
peduncles very short (rarely exceeding ^ inch), woolly or 
pubescent; bracts in one or two series, ovate-oblong, obtuse, 
dark-purple at the edges: outer florets, female in one series; 
inner hermaphrodite ; style crowned by a thin disc-like flattened 
stigma^ in both female and hermapj^odite flowers; stameng 
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exserted, and style still larger than the stamens. Achene not 
seen in the mature form, but apparently glabrous. 

Bah. Old Man Range, 6,000 feet; and Mount Pisa, 6,000 to 
6,000 feet. 

A very peculiar species, having considerable aflSnity to C. 
pectinata^ Hook. fil. The most remarkable point in its structure 
is the capital flat-topped stigma, which is common to both kinds 
of flowers. In some specimens the stigmatic disc shows traces 
of a division into two lobes, but I, have seen none with anything 
like two branches to the style. Cotula maniototo (mihi) in this 
respect approaches the present species, for in all its herma¬ 
phrodite flowers the stigma is capital and flat-topped. The 
flowers of the outer row, on the other hand, have in C, maniototo 
two short arms to the style. 

If this peculiarity should prove constant in the present 
species, and it should continue to he regarded as a Cotula^ the 
character of the genus as now formulated will require modifica¬ 
tion. I was unfortunately unable to procure mature achenes, 
as my specimens were gathered about the middle of February; 
the mature fruit might he got in March. The plant is very 
common on the top of the Mount Pisa Range, and less so on 
the Old Man Range, above Deep Creek. 

MyosoUs cheeseminiii n, sp. ^ 

A small, branched, hispid perennial. 

Stems several, slender, ascending, about 1 inch in length, 
densely hispid. 

Radical leaves 7-9 lines long, spathulate-oblpng, acute, 
8-nerved near the base, the upper half coriaceous, the lower 
membranous, everywhere densely hispid with appressed stiff 
hairs, except on the lower third on the inner face, which is 
glabrous, 

Cauline leaves similar, but narrower, shorter, and more acute. 

Flowers, 1-4 on each stem, solitary or in pairs in the axils of 
the upper leaves, shortly pedicelled, 6 lines in length. 

Calyx densely hispid with appressed hairs, shortly 5-lobed, 
the lobes acute. 

OoroUa white,; the tube twice as long as the oalyx^ limb 
about STines across. 

Anthers not exserted, style projecting nearly one line beyond 
the obroUa. 

Nuts in pairs, narrow-ovate, lenticular, smooth and polished, 
dark-brown; with narrow wing-like ridges. 

feet), on steep faces of 

. shingle above the snow-drifts^ 

i; ; A nbost beautiful little plant. The flowers are conspicuous, 

^hey have also a strong, and 
by insects, by whicl^ 



297 


Petrie *—New Species of Native Plants, 

their fertilisation is doubtless effected. I have much pleasure in 
dedicating the species to Mr. T. F. Oheeseman, P.L.S., who has 
done much to elucidate the New Zealand species of the genus, 

I have a form of this species from Mount St. Bathan’s 
(4,500 feet); and Mr. G. M. Thomson informs me that he has 
gathered the same on the Eock and Pillar Eange at an altitude 
of 4,000 feet. 

Carix herggreeiiy n. sp. 

Small, loosely tufted, reddish-brown. 

Culms very short, 1J - 2 inches long, flattened above, shorter 
than the leaves, and enclosed to the base of the head by thin 
broad sheathing bases. 

Leaves red-brown, 2-8 inches long, flat linear, of uniform 
width throughout the blade, obtuse, not serrate, finely and 
closely striate ; bases paler, membranous, sheathing, twice as 
broad as the blade. 

Spikelets 3, unisexual; two lower female, uppermost wholly 
male, approximate, stout, each 8 lines long, on short slender 
pedicels; bracts leaf-like, sheathing, diminishing in the upper 
spikelets. 

Glumes broadly-ovate, shorter than the utricles, mem¬ 
branous, obtuse, rarely mucronate, entire, l-nerved, with dark- 
brown streaks and blotches. 

Utricles turgid, bi-convex, elliptic-oblong, not beaked, shortly 
bifid, spreading, very faintly nerved, dark-brown or black above, 
elsewhere green. 

Branches of the style, 2. Fruit, 8-angled. 

Hah, Mount Pisa Eange, at the head-waters of the Luggate 
Greek, 4,000 to 5,000 feet. 

This is a most distinct species. It is most nearly related to 
C, uncifolia, Oheeseman, but its short red-brown obtuse ensiform 
leaves readily distinguish it fcom all its congeners in New 
Zealand. The male spikelet is somewhat larger than and not 
so stout as the female ones. Named in honour of Dr. Sven 
Berggren, of Upsala University, who has described and figured 
several New Zealand species of the genus. 

Caress Hrkii, n. Bp^ 

Small, densely tufted, grass-like; forming low tussocks 1-2J 
feet in diameter. 

Culms i -1 inch long, very slender, much shorter than the 
leaves, and enclosed in their sheathing bases. 

Leaves 8-6 inches long, filiform, involute, slightly striate, 
pale-green, with short broad membranous sheathing bases. 

Spikelets 3-5, forming a compact ovoid head 6-9 lines long, 
sessile, closely approximate, female below, male above, few- 
flowered; bracts variable, the lowermost usually l§af-like, the 
upper glume-like, all shortly sheathing at the base. 
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Glumes ovate-lanceolate, acute, entire, membranous, pale at 
the top and edges with prominent green midrib, slightly larger 
than the utricles. 

Utricles ovaxe-lanceolate, plane-convex or concave-convex, 
sub-stipitate, many-nerved, with recurved wings and tapering, 
bifid, serrate beak. 

Branches of the style, 2, long, 

S.al. Mount Pisa Bangs, at the head-waters of the Luggate 
Creek, 4,000 to 5,000 feet. Male flowers are sometimes absent in 
the lowermost spikelet. The foliage, though somewhat harsh, 
is readily eaten by sheep. ' 

This species is allied to C. mihi, = 6\ viridiSf mihi, 

and C. kaloides (mihi). Named in honour of Mr. T. Kirk, F.L.S,, 
a veteran worker in the Flora of New Zealand, 

Car ex thomsoni, n. sp. 

Small, tufted, pale-green. 

Culms very short, | -1 inch long, much shorter than the 
leaves, and invested by thin sheathing bases. 

Leaves IJ-2 inches long, linear, tapering upwards, acute, 
flat, deeply striate, finely serrate towards the top, their bases 
membranous, sheathing, and twice as broad as the blade. 

Spikelets 8, crowded, female below, male above, forming a 
compact head J ^ inch long; bract short, ovate, mucronate* 

Glumes ovate, acute, Smerved at the middle, membranous, 
entire, dark-brown at the margin, as long as the utricle. 

Utricles lenticular, ovate or elliptical, broadly winged, shortly 
stipitate, nerved,;With bifid beak, the upper half finely serrate. 

Arms of t^^ 

Jlah. Mount Pisa Bange, 5,600 to 6,200 feet. 

The male flowers occur chiefly at the top of the uppermost 
spikelet; they are rare on the lowermost, less so on the middle 
one. The pknt forms small low tufts, 8-5 inches in diameter. 
Flowering or fruiting specimens are not by any means easy to 
find. It is very common in the most exposed situations on the 
very crown of this wind-swept range. 

Named in honour of Mr. G. M. Thomson, F.LiS., of 
Dunedin. 

Carex mueUeri t=s C. viridiSi tmhi. 

My friend Sir Ferdinand von Mueller has pointed out to me 
that the specific name viridis^ which I attached to a species of 
Cam described in yol. xixi. of the ‘‘Transactions of the New 
Zealand Institute,"' has been already used to designate a plant 
from Mexico. I have now very great pleasure in associating 
the name of that distinguished botanist with this interesting 
plant, in recognition of his great services to the science and of 
manyMndnes 
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Abt. XLVIIL— On the Clasdfication of the Algss. 

By R. M. Laing, M.A. 

[Bead before the Philosophical Institute of Canterbury^ Uh August^ 1885.] 

Plate Xa. 

Many attempts to classify the Algm have been made, and though 
of late years our knowledge of this division of plants has greatly 
increased, yet it cannot be said that their relationships to each 
other have been satisfactorily made out. The older botanists 
■were content with dividing them into two genera, Conferva in¬ 
cluding all fresh, and Fucus including all salt water forms. 
Harvey was the first to divide them into three groups, according 
to the supposed colour of their spores, thus: Chlorospermem 
(green-spored), Melano^ermece (olive-spored), Bhodospermm (red- 
spored). In these divisions he has been followed by Sir J. D. 
Hooher, up to the present day. 

Decaisne divided the Algce into Synsporece (united spores, the 
modern Conjugated)^ Aplosporem (spores simple, not motile, 
green or brown), Chomtosporea (separated spores, motionless, 
red, developed in fours). The next classification was that of 
Thuret; his divisions are well known: (1.) Zoosporem, (2.) 
ChlorosporecBf (3.) Pkaosporecsy (4.) Fticacem, and (5.) Floridee, 
In 1872, Cohn proposed to abolish the distinction between Algm 
and Fungi t and form them into parallel lines. In 1875, Sachs 
said the classification of the Algm was in the utmost confusion. 
He gave a new classification, improved upon in 1882, grouping 
the different divisions of the Algm thus :— 

Class A.— Pbotophyta. 

I. Cyanophycacem, 

{Phycochromacemf Prantl. 

II. Palmellacem (in part). 

Olasfii B*"^Zygospobe^. 

L Pandorimm, 

II. Conjugatem/ 


Class 0.—OospoEE.®. 


I. Sphmroplea 
II. Oceloblastem 
III. (Eiogoniem 

Fucoidem i 


Product of fertilization, 
a resting spore. 

Product of fertilization, 

, a new individual. 


Class D.—Oabpospobe-®, 


I. Coleochmtem, 


n. Floridem, 


in. Characea, 
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In 1880, Mr. A. W. Bennett, in a paper read at the Swansea 
meeting of the British Association, proposed the following 
classification:— 


Thallophytes. 

L Protophyta 

n. Fungi 


.m. Alga 


I Protoniycetes, 
\p7Vtophycacea, 
'Zygomycetes, 

■ Oomyeetes, 
^Carpomycetes, 

’ Zygophycea, 

• Oophycea, 
fiarpophjcea. 


Then he proposes to subdivide the Zygophycea^ the Oophycea^ 
and the Carpophycem thus :— 

A. ZYaOPHYOB^. 


1. Panclorinm, 

2 . Hyd/rodictyea, 

8. Confervacea, 

4. Ulotrichacea, 

5. Ulvacm, . 

6. Botrydiacea, 

7. Oonjwjatea, 

B. OoPBYOBffi. 

1 , Volvhdnea, 

2. Siphonea, 

8. Spharo^pleacea, 

i, (Edogoniacea, 

5. Fucacea, 

6. Phmsporem, 

0. 0AHi»OPHY0BiB. 

1. GoUotkatea* 

% Flofidm, 

The earlier classifications need not be considered, as they 
will doubtless be supei’seded by those of Sachs and Bennett. 
But even the systems of these two last mentioned botanists 
appear to me to be open to several objections. 

(1st.) By both, the Phmsporm are placed amongst Oosporm, 
though probably nearly all of them are reproduced by conju¬ 
gation.: {2nd.) Again, by both the Hydrodktym are separated 
torn their nearest allies, the fghocinea,: (8rd.) Sachs places 
the under the Oa^o'W, but conjugation alone is 

known in them; while Mr.^ Bennett separates them widely from 
the which\ are undeniaW^^ relations. 













(4th.) The Confervacem are widely separated from the Sphcero- 
plem by both Sachs and Bennett; but these two orders differ 
only in their mode of reproduction, whilst they closely resemble 
each other in general structure and appearance. 

It seems to me that the principal cause of error in these two 
classifications is the idea that all the OosporefB must be closely 
related, for behind this idea is the belief that fertilization has 
arisen only once in the vegetable kingdom ; that is to say, that 
all plants which are reproduced by fertilization are descended 
from a common stock. But this scarcely appears to me to be 
correct, for fertilization has evidently arisen independently in 
the animal and vegetable kingdoms, as it is not found in the 
Protozoa, or the PalmeLlacem, the lowest divisions of each king¬ 
dom. Again, looking at the Algce themselves, we see that 
fertilization is not the same process in all. The oospheres of 
Fucks, for example, differ considerably from the oospheres of 
Vaucherm; but, at the same time, the structure of the stem in 
the two genera is totally dissimilar. Now, it is much easier to 
suppose that fertilization has arisen independently in these two 
groups, than that they have diverged from a common ancestor, 
reproducing itself in this way. For it can scarcely be doubted 
that fertilization first originated in conjugating zoospores. We 
have only to suppose (and the supposition is perfectly warrant¬ 
able) that an advantage was gained by a specialization of the 
functions of the two cells; the one increasing in size and 
becoming passive, the other remaining small and motile, since 
it would have to penetrate into the interior of its companion 
cell. Through some such variation as this, fei*tilization might 
easily have arisen on various occasions. 

One more objection might be taken to Sachs* classification of 
the He has included the Characem under the Carposporem; 
though it appears probable that they should stand by them¬ 
selves. Perhaps they are degenerate forms of a higher type; 
for it is only in habit and, to some extent, in structure of stem, 
that they at all resemble the Algm ; and we know that many fresh¬ 
water plants have become much simplified in structure [e.g. Mar- 
dlia and many of the Naiadem) , A plant living in water has no need 
for a stem built up of many tissues. The simplicity of the stem 
of Ohara does not necessarily therefore connect it with the AlgeBt 
and its reproduction, on the other hand, can scarcely be com¬ 
pared with that of the Floridem and Coleocimtm, Professor 
Sachs has endeavoured to. trace out homologies between the two, 
which, however, to me appear to be far-fetched and doubtful 
It is much easier to suppose that the Characecc is an order 
standing by itself, than to consider it as allied either to the 
Algm or the Musd. Mr. Bennett has well dealt with this 
question in the Journal of Botany,*’1878, p. 202; so it will 
not be necessary to go into any detail here. 
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As a lineal classification of the Thallophytes is impossible, 1 
would tabulate them thus, the orders of the Algcs being given in 
fuU:— 



The genealogical tree on Plate Xa* seems to me to show, as 
nearly as our present knowledge will permit, the genetic affinities 
of tbe^ different orders of the Algm. Of course, much of it is 
provisional and somewhat doubtfuL For example, I have placed 
the Palmllace^s as the lowest grouprbut this position may belong 



















To -aOz^aie, ^ 
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to the Chroococacem. Again the Myxomycetes are placed in the 
vegetable kingdom; but there is no more reason for placing 
them there than in the animal kingdom. The position of the 
Gonjagatem, too, is very doubtful, and it seems not unlikely that 
the Zygnemem will have to be separated from the Biatonu and 
Desmids. Fertilisation I conceive to have originated in four 
different orders : the Fucacem, the CmnoUcB, the SphcBrojplecBf and 
the Sipkone(B» (These are underlined.) 


Art. XLIX.— Observations on the Fucoideas of Banks Peninsula, 
By E. M. Laing, M.A. 

[Bead before the Philosophical Institute of Canterbury^ 6th Augustt 1885 *] 

Plate X. 

The brown seaweeds must always be an interesting group of 
plants to the botanist, on account of the exceptional facilities 
they offer for the investigation of the phenomena of fertilisation 
and sexual reproduction. The New Zealand genera are especially 
attractive, because of their great diversity of form and structure. 

The first collection of these was made by Mr. Menzies, 
surgeon to Captain Vancouver’s expedition. All his specimens 
are from Dusky Bay, in the south-west coast of Otago. They 
were described about the end of the last century. Prior to this 
time, however, a few marine Alga, common to New Zealand and 
other southern regions, had been incidentally named by previous 
visitors to the Australasian seas. Banks and Solander had 
roughly described one or two of the more conspicuous species. 
The first systematic collection, however, was made between the 
years 1821 and 1825, by Bory, one of the naturalists of the 
French ship Coquille. He described about a dozen species of the 
Fucoidea from various parts of New Zealand. He was followed 
by Messrs. Lesson and Richard, naturalists of the French ship 
Astrolabe, They contributed three or four new species to the 
list of those already known. A considerable number of speci¬ 
mens obtained during the second voyage of the Astrolabe were 
described by Montaigne in 1845; and about 1840 a very large 
collection of New Zealand plants was made by Sir J. Hooker, 
botanist to the Erebus and Terror expedition. The Fucoidea 
obtained by him, to the number of about fifty, were described in 
Flora Nov© Zelandi©.” 

But by this time a large synonymy had grown up around the 
nomenclature of the New Zealand seaweeds, partly owing to the 
same species being described from different coasts under different 
names, and partly owing to the independent* description of 
collections sent home to English and continental naturalists. 
Agardh, Turner, Kuetzing, and Lamoureux had aU at various 
times described and named species of seaweeds found in the 
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southern seas*. The confusion that had thus arisen with regard 
to specific names was much lessened by the appearance of 
Hooker’s “Handbook of the New Zealand Flora” in 1864. 
The number of brown seaweeds there described is fifty-eight. 
Almost nothing was done after the publication of this standard 
work in the way of arranging and classifying the New Zealand 
Algm^ until Dr. Berggren of Lund University made a collection 
in 1876. His specimens were examined by J. 8. Agardh, who 
published a revised catalogue of New Zealand marine Algm, 
reducing the number of Fucoidecs to fifty-two. Many of the 
specific names of Hooker were altered, and a few species were 
united and others cast out. It is, therefore, very difficult for me 
in many cases to determine the true specific name with certainty, 
especially as I can only refer to the, works of a few of the elder 
algologists. Therefore, in the following paper, where the name 
is doubtful I have given it both, as it is in Hooker’s Handbook 
and Agardh’s Catalogue. In the “ Transactions of the New 
Zealand Institute ” for 1879 there appeared a list of the seaweeds 
of Canterbury, but as it was evidently only a compilation from 
Hooker, I will not refer to it further. 

The following is a list of the Fucoidem that have as yet been 
found at Banks Peninsula:— 

1. Fjctocarpus siliculostis, (Lyngbye.) 

2. Bphacelana paniculata, (Buhr.) 

8. „ fmicularis, (Mont.) 

4. Asperococcus sinuosus, (Bory.) 

Zonaria velutina, (Harvey.) 

6. Besmarestia Ugulata. (Lamoureux.) 

7. Ad&nocys^tis lessoniL (Harvey.) 

8. Ecklonia radiata, (J. Agardh.) 

Q f Macrocystis dubenii, (Aresch.) 

* ( „ pynfef*a. (Agardh.) 

10* D’ Urvillea utUis, (Bory.) 

11. Notheia anormU. (Bailly and Harvey.) 

- (Hormonra hmiksiL (Harv.) 

, ’t „ lahillardien, (Mont.) 

IB, S^dacJmidiuni rugosum, (Greville.) 

XL Cystophorascalam, (Ag. Mss.) 

15. retrojima. (Ag. Sp. Alg.) 

16. . dun0sa, (Ag. Mss.) 

17. ,, tomlosa, (Ag. Sp. Alg.) 

18. Fumidj/m, chondrophyltmu (Agardh.) 

19. Cdrpophyllum maschaiocarpuni, (Agardh.) 

^hO^McLryinmiaboryana^ii^ 

21. ; „ urvilUana, (Bion.) ■ 

^ (Harvey.) 

(Harvey.) - 
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Observations. 

1. Ectocarpus siliculosus. 

In Hooker’s description of this there is an evident misprint, 
the length being put down as inch instead of 12 inches. 

I have at present no remarks to offer on— 

2. Sphacelaria paniculata, 

3. ,, funicularis, 

4. Asperococcvs sinuosm. 

5. Zonaria velutina ; and 

6. Desmarestia ligulata. 

7. Adenocystis lessonii. 

Hooker’s description is: “ Boot, a small disk or shield. Frond 
a dull green or olive-brown, membranous, pyriform sac, on a 
slender short stalk, hollow or full of water, coated with a thin 
layer of vertical clavate articulate filaments. Spores pedicelled, 
pyriform, attached to the base of the filaments and scattered 
over the whole frond.” 

Fig. 1 shows a transverse section through the bladder-wall, 
which consists of two tissues, a narrow epidermal layer of small 
coloured cells, and an inner layer of oblong colourless cells. 
From the latter spring long jointed hairs, covering the interior 
of the bladder and giving it. a slightly downy appearance. They 
are generally colourless, but sometimes contain colouring matter 
aggregated into more or less rounded masses. 

The reproductive organs of this little plant are very interest¬ 
ing, because it seems to possess two kinds of zoogonidia. Thuret 

Ann. de Sc. Nat. Bot.,” 1850, p. 285) has described the same 
occurrence in various other genera of the Fh(Bospore(B, Harvey, 

Phycologica Australica,” PI. xlviii.) says that, in addition 
to the ordinary fructification on the surface of the bladder, “ the 
firond oi Adenocystis is dotted with hemispherical gland-like spots, 
from which lyssbid filaments issue, and which may be possibly 
connected with antheridia.” I have made a large number of 
sections of these conceptacles (the gland-like spots of Harvey,) 
without obtaining any very definite results. Fig. 2 shows the 
most successful of these sections. In it appear two large cells, 
(Pig. 2, a, and 6.) which perhaps contain zoogonidia. I was not, 
however, able to determine the position of attachment of these 
cells. 

The conceptacles appear in very young specimens, and con¬ 
sequently I have not been able to ascertain anything about their 
mode of development; 'but, judging from the fact that the 
epidermal tissue passes round the whole conceptacle, it would 
appear to be the result of invagination alone. Thus it would not 
be ^together homologous to the conceptacle of the which, 

' . 20 ' '■ ' '■■■■, ■ ' ■ . 
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according to Mr. F. 0. Bower, (“Jour. Mio. So,,” Jan., 1880,) 
is partly formed by in-vagination, and partly by deliquescence. 
In AdenocystiSi too, these oonceptacles are as wide at the mouth 
as at the base; but in most, if not in all the Fucace^j the aperture 
of the fertile conceptacle is much narrower than the interior. 
The conceptacle of Adenocystis, therefore, may be homologous to 
the “ Fasergrubchen ” of Alaria esculmta and F%wm platycarpus, 
{Vide Keutz. “Phycologioa Generalis,” p. 92,) 

When young, the frond of Adenocystis is dotted over with 
tufts of colourless hairs, which encircle the mouths of the con- 
ceptacles. A transverse section through the bladder-wall of a 
not fully matured specimen, .shows the frond to be covered with 
short clavate bodies, in which the cell contents are aggregated 
together into several distinct masses. It is to these Hooker 
refers, when he says that “ the frond is coated with a thin layer 
of vertical clavate articulate filaments.” A section through ibe 
frond of a mature specimen shows it to be covered with three 
different kinds of bodies :— 

(a.) A number of short clavate filaments, similar to those 
already mentioned. 

(6.) Somewhat longer jointed hairs, probably developed 
from (a). 

(c.) Oval sacs, containing zoogonidia (?) 

These are all represented in fig. 1. 

The plant is a common annual, found chiefly in tidal pools. 
It cannot be obtained during the months of June, July, and 
August. 

S, EcJcloniaradiata, 

The generic description in the “ Handbook of New Zealand 
Flora ” is: “ Boot scutate or dividing into short fibres. Frond 
olive-green, pinnatifid, ecostate, segments produced from the 
magnified teeth of a simple lamina, which is contracted to a 
solid or inflated stem at the base. Bori superficial on the lower 
. part of the innnsB of narrow ellipsoid spores, mixed with clavate 
inarticulate filaments.” {Sp, radkita:) “Frond 1-2 feet long, 
stem solid or sparingly inflated.” 

: The stem consists of throe tissues: an epidermal layer of, 

coloured cells, a second layer of parenchymatous tissue, and a 
third of loose cells, lying in mucilage. In the second tissue, just 
beneath the epidermal cells, there is a circular ring of longitudinal 
“ secretion canals,” which probably act as conducting or storing 
vessels for the mucilage; for * when a fresh stem is cut through, 

; mucilage exudes from them in considerable quantity. These 
canals are formed by the splitting away of adjacent coUb, and 
appear first as small frrogularly slraped openings in the tissue, 
some distance fern apex of iJic frond. AAthey increase in 
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size, they are cut off from the surrounding tissue by a ring of 
small cells’. The third tissue consists of anastomosing filaments 
which have no particular direction with regard to the axis of the 
plant. 

Reproduction by zoogoiiidia, developed in sporangia,'^ closely 
packed together on the lower portions of the frond. The 
** clavate, inarticulate filaments” of the Handbook are probably 
young sporangia. I have not as yet been able to see the 
zoogonidia escape. It is worthy of notice that the sporangia are 
developed in corresponding patches on both sides of the frond. 

Common^ just below low water-mark. 

9. Macrocystis duhenii. 

Description in Hooker's “ Handbook of New Zealand Flora ” 
(Generic:) Boot branching, giving oft’ immensely long, slender, 
simple stems, which bear leaves at the surface of the water. 
Leaves formed by the continual sphtting of a primary terminal 
leaf, developed in secund order along the lengthening floating 
stem, each lanceolate, serrate, ribless, undulate, with a pyriform- 
oblong or sub-cylindric bladder at its base. Spores superficial 
on submerged radical leaves, forming clouded sori, ellipsoid with 
a hyaline coat, surrounded by densely-packed inarticulate para- 
nemata.” (Sp,) Stems, 60 to perhaps 700 feet long or up¬ 
wards. Fronds extremely variable in length and breadth, 2^ 
feet long, 2-6 inches broad, ciliate-serrate.” 

It is wrongly here stated that the stems are simple. They 
branch dichotomously, but only immediately above the rhizoid. 
The length of the stem has been variously stated; and it is 
generally said to be the longest plant in the world. In Lyttelton 
Harbour, however, it certainly does not attain a greater length 
than 70 feet; commonly it is from 20 to SO feet long. In 
structure the stem is very similar to that of JEcIcbnia. The 
secretion canals are present, and originate in the stem, at some 
distance below the apical leaf* In the “ Transactions of the New 
Zealand Institute,” voL xiv., p. 662, it is said; Professor Parker 
exhibited and made remarks upon sections of the stem of Macro- 
cystis, showing sieve tubes like those of Gucurhita'^ This doubt¬ 
less refers to the anastomosing cells of the central tissue, which 
sometimes closely resemble the sieve tubes of Gucurbita, as 
figured by Sachs. 

The bladders are formed by the central tissue ceasing to 
grow, whilst the external tissues develope rapidly; and, con¬ 
sequently, tlie stem at this point swells outward, and at Jast tears 
apart the fiJaments of the central tissue, which are left hanging 

, am compelled to use the incorrect term eporangiai^' as there is no 
other English word which can he made to express the idea mother cells Of 
the zoogonidia.” 
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round the interior of the bladder wall. Fig. 3 is a transverse 
section through the external tissues of the stem. 

Eeproduetion by zoogonidia, produced in clavate sporangia 
on the basal leaves. Fig. 4 is a transverse section through a 
fertile portion of the frond. The sporangia, however, are much 
more densely crowded together than there represented. 

Distrihuiion, everywhere abundant, forming a h'inge round 
the coast; rhizoid fixed below low water-mark. 

10. D’ Urvillea 

Generic description in “ Handbook of New Zealand Flora 
** Boot scutate. Frond stalked, dark olive-brown or black, fiat, 
expanded, very thick and coriaceous, or honeycombed trans¬ 
versely internally, palmate or pinnate without distinct organs. 
Fruit dioecious, conceptacles scattered over the whole frond in 
the cortical stratum, containing either obovoid subsessile scores 
or branched filaments bearing ovoid antheridia.'’ {8p.) “ Frond 
dark-brown or black, often 80 feet long, forming an immense 
flabellate palmately-lobed laciniated lamina contracted at the 
cuneiform base into short stipes as thick as the wrist, segments 
or thongs often 1 inch^thiok, honeycombed internally.” 

The epidermal cells of this plant are much larger than in 
most brown seaweeds. The central tissue is composed of longi¬ 
tudinal fibres, which occasionally anastomose. 

Reproduction : The plant is dioecious. The conceptaoles 
have not a fringe of hairs surrounding the aperture, as in Fttcus 
platycarpmf and many other Fncacece, The reproductive organs 
may be found almost at any season of the year, but they are 
best obtained in the winter months. It is stated in Hooker’s 
Handbook (vide ante) that the spores (oospheres) are subsessile. 
This may be the case in young conceptaoles; but in the maturer 
ones 4he oospheres are developed on branched hafrs. Fig. 
represents one of these branched hairs, bearmg several empty 
and one mature oogonium, mth a tripartite oosphere. This is 
an important exception to the rule that unbranched hairs alone 
are found in^ the female conceptacles. ITig. (5, o, show the 
method of division of the oosphere. 

At low tide, on a warm moist winter’s day, many of tlie 
fronds of lyilrmlka^ if examined, are soon to be covored with 
hundreds of little dark-brown almost black paplllm, consisting 
solely of oospheres expelled from the conceptacle. The antheridia 
do not collect outside tho conceptacle in such numbers as the 
oospheres, but they occasionally form whitish dots covering the 
surface of the frond. The antheridia are developed in the, usual 
' on branched M 

ebnamo^^^ tide-mark, on exposed rooks. 

1%^ Ffothdaa^ 

in Hooter’s Hpife : “ Frond, elite- 
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green, parasitic, filiform, irregularly branched, proliferous, solid, 
with distinct stem and branches, but no bladders or leaves. 
Oonceptacles scattered over the whole frond under the surface, 
containing linear-obovate sj)ores, and simple paranemata.” 
{Specific:) **Fronds 3-8 inches long, growing from the con- 
oeptacles of Horynosiray excessively brfinched, bushy, cylindric; 
branchlets narrow, spindle-shaped, axis of solid interwoven 
filaments, periphery of radiating coloured filaments.” 

This is undoubtedly a true parasite, as it is never found 
elsewhere than on Hormodra hanksiL It generally grows out of 
one of the conceptacles of its host, but occasionally out of the 
solid portion of the stem, when it never penetrates deeper than 
the cortical tissue. True parasitism is very rare among the 
Fucoidem. One or two cases in the Plimoeporem are mentioned by 
Decaisne and Le Maout. This is the only one with which I am 
acquainted amongst the Fiicacem, 

'Rejn'oduction : The plant is dioecious. I have not seen the 
male conceptacles ; and here it may be noticed that, in all the 
New Zealand Fucacem, female specimens are very much more 
plentiful than the male. The female conceptacle contains un- 
branched hairs; but there ai*e no long hairs surrounding the 
aperture of the conceptacle. The oogonia are developed in the 
ordinary way; but the number of oospheres in each oogonium' 
appears to vary from about 7 to 11; but, as I have had no 
opportunity of examining fresh specimens of this plant, I am 
not quite sure about this point. Fig. G shows several oogonia. 

Hah. Ill tidal pools, on Hormoslra; not uncommon, to some 
extent sporadic. 

12. Hormosira hanksii. 

This has been fully described by Mr. Mollet. {“Trans. N.Z. 
Inst.,” 1880, Art. xxxix.) : 

13. Splacknidium rugosivm. 

Description in Hooker’s Handbook ;) “ Boot, a disk. 

Frond olive-green, cylindric, proliferously branched; branches 
saccate, full of mucilage and branched filaments; walls thin, 
membranous. Fruit dimcious. Oonceptacles scattered over the 
whole surface of the frond, attached to the inner surface of its 
walls, spores linear-oblong, subsessile, paranemata simple.” 
('Specific:) “ Fronds, 4-8 inches high. Main axis stout, cylindric 
or club-sha]ied; f inch in diameter; branches sae-liko, truncate, 
1-2 inches long, surface covered with mamillm, each furnished 
with a pore that opens into the spore cavity beneath,” 

The stem consists of an epidermal tissue of small coloured 
cells surrounding a mass of mucilage, into which protrude a 
number of long branched hairs. The top of the growing stem 
is covered with a slight down, composed of very peculiarly- 
shaped, colourless hairs, made up of a number of cells which are 
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converse on one side and nearly straight on the other. These 
cells are sometimes jfilled with granular matter, which may be 
forced out by a slight pressure. As the antheridia of the plant 
have never been observed, it is just possible that these hairs 
may be antheridial in function, 

Reproihiction: Plant dioecious. The conceptaclo is sur¬ 
mounted by a ring of hairs, and in its interior contains a number 
of unbranched hairs. The oogonia are obscurely pedicellod, 
and developed on the cells lining the wall of the cavity. Each 
oogonium gives rise to a large number of oospheres, thus differ¬ 
ing from all other FucacetB that have hitherto been described. 
Each oosphere is very small, compared with the oospheres of 
any of the other Fucacecs, Pig, 7 shows several oogonia. 

Hab. An annual, common on tidal rooks. 

14. Oystophora. 

I have no remarks to offer upon this genus. 

19. Carpophyllum maschalocarpum. 

In this plant I have noticed antheridia developed from the 
surface cells of the conoeptaoles. Mr. P. 0. Bower has noted 
the same in another genus of Fucacm. 

20. Margmafia horyana; M. urvilleana. 

Hooker’s description is {Generic): ** Frond olive-green, uni¬ 
laterally, flabellately pinnate. Leaves, bladders, and receptacles 
distinct. Leaves sub-confluent with the stem, cUohotomously 
semi-fiabellate, vertical. . Bladders in series, on the upper mar¬ 
gins of the leaves. Receptacles in scries with the bladders, 
unilateral, pb-simple, terete or compressed, containing spheri¬ 
cal conoeptacles with obovoid spores.” {Sp. borymm ;) “ Proud 
many feet long, naked below; pinnas linear, Very long, i 
inch broad, ribless with hooked serratures. Bladders elliptic- 
obovoid, as large as a hazel nut, sub-apiciilate. Receptacles 
oylindrio, 1 inch long, aoiiminate, simple or sparingly spinous, 
{8p. nrvillmnai) k plant ihm horyana^ but hardly 

distinct specifically; the pinna are a foot long, gradually dilated, 
J simple Or flabellately branched on one side. Bladders smaller, 
sub-spherical, not apiciflate^ 

^ I have only seen a few specimens of this gohus; but since 
the two species as figured by Montaigne in tlie Voy. an Pole 
Sud "’ are evidently male and female plants of a single apecios, 
there ds probably only one species, subject to a few slight 
variations.-; ■ 

; ^Dhe ste^ of three tissues, but presents no pecu- 

.V plant dioecious. 1 have only seen female 
aicl^ aire typical form. • It is 


BeproducMon 



311 


Baber. —On the Growth of Transplanted Trees, 

worthy of notice, however, that the development of the ooncep- 
tacle in this plant might easily be worked out. A single plant 
furnishes receptacles with conceptacles at all stages of growth. 
The oogonium originates as a papillose swelling on one of the 
parietal cells of the conceptaole, is segmented off, and gradually 
developes into the mature form. The hairs are developed long 
before there is any sign of the oogonia, and the conceptacles 
themselves commence as an invagination of the cortical tissue. 
Fig. 8 shows a transverse section through a young conceptacle. 

Hab, Bare, only met with in fragments cast up upon the 
shore; probably deep sea. 

22. Sargasswn, 1 have no remarks to offer upon this genus. 


EXPLANATION OF PLATE X. 

Fig, 1. Transverse section through bladder-wall of Adenocystis lessonii^ show¬ 
ing reproductive organs, and hairs on the surface of the frond. 
(X 140.) 

2. Section through conceptacle of Adenocystis lessonii; a, and b., cells 

containing zoogonidla (?) (X 140.) 

3. Transverse section through external tissues of stem of Maerocystis 

duhenii; secretion canals (X 200.) 

4. Transverse section through fertile portion of the frond of the same. 

(X 250.) 

6. Branched hairs of D’I7m7fea, bearing oogonia. (X 140.) 

6. Section through portion of conceptacle of Notheia anomala, 

7. Section through portion of conceptacle of Splachniclnm nigosum. 

8. Section of conceptacle of MargmaHa urvilleam^ showing young 

conceptacles. {X 40.) 


Art. L .—On the Growth of TrampUmted Trees, 

.By J. Baber, O.E. 

[fiedd before the Auckland Institute^ 29th Jme^ 1885.] 

In VoL Y. of ** Proceedings of New Zealand Institute,” foL 451, 
will be found a table of the growth of Native trees during 20 
years. A oontiuuation of this record may probably be of use at 
Some future time to those engaged in forestry. 

The table (1885) attached referS: to the same native trees 
which were the subject of the table of 1872, leaving out those 
which were merely ornamental. Measurements have been con¬ 
fined to puriri, pohuttikawa, titold, tanekaha, and warengapiro. 
The sizes of some other trees are added, with tlieir age and the 
name of planter; many interesting trees at Bird Orove, E^som, 
and in 8t, George’s Bay, in plantations made in the early times, 
have been omitted, as evidence of date cannot be obtained. 

; As regards kauri, it is to be regretted that the information is 
scanty,.occasioned by the paucity of transplanted teees. Success 
in raising and planting kauri is ai&oultv 
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Some years ago, Dr. Carl Fischer raised kauri seedlings in a 
very clever way. Bamboo canes from fruit cases were cut in 
lengths of 6 or 6 inches, placed upright in a boarded case, and 
hlled with earth- The seed sown in them germinated well. There 
was no difficulty in transplanting, as bamboo and seedling could 
be put into the ground together. What became of these seed¬ 
lings I never learnt. The trees in the Government Domain, 
planted by Mr. Chalmers, domain-keeper, show by their growth 
that the kauri may be classed amongst proiitable trees. Puriri 
comes next; the demand for this timber is every year increasing, 
also its value. Comparison between the tables of 1872 and 
1885 shows that, although the trees increased slowly in height 
after 20 years, the succeeding 18 years have added a good deal 
to their hulk. The value given is estimated at the present price 
of fencing-posts and house-blocks. 

Puriri when young is subject to be killed by frost. It thrives 
best on hill sides, and the more surrounded by other trees the 
better. When planted the stem should he out off 6 inches above 
the ground; two or three shoots will result, and gi’ow straight 
up. When fit for poles one or more can be cut, leaving the best 
for timber. I have examined a great many transplanted puriris 
and have not found any appearance of makaroa, the worm 
which bores the tree in its native forest. 

I place pohutukawa next in value. No lireo is easier raised ; 
hundreds of plants can be obtained from sandstone cliffs, and 
nine out of ten will grow. Its rate of gi’owth is rather slower 
than that of puriri, as also its rate of bulk increase. When 
thoroughly dried it is a durable wood, and in withstanding con¬ 
cussion I think it is superior either to puriri or oak. 

Totara is now being taken care of by settlers, as it comes up 
in many places spontaneously. My record goes back only 20 
years, too short a period to form an opinion. 

Tanekaha, in many places, is being ruthlessly destroyed for 
the sake of its bark. For this reason it may bo a valuable tree. 

Titoki will serve to fill up a plantation; its slow growth will 
perhaps be, compensated by its usefulness in the manufactme of 
tool-handles, etc. Warengapiro, a cabinetmaker’s scouted wood, 
will serve also to iill up. Its growth is very slow ; its foliage 
never; yields to the strongest gale. The demand lor this wood 
will increase. 

Of matai, towhai, and mairi, particulars are not given. 

Of dur English trees, oak claims xOToedence. The oaks in 
the Government House grounds arc the oldest in tlie Provincial 
District^ The acorns were sent from Sydimy, and sown by Mr. 
i OIeghorn,^ Superintendent/ of Public Works,rin the Government 
Gardens in The seedlings were planted out in 

1844 or 1845, so that these trees are 40 years old./ Beautiful as 
th^ are; these trees have* been neglected for timber purposes; 
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most of them have trunks not exceeding 7 feet in length, fit 
only for coopers’ staves or firewood. An observer will, however, 
notice that where the trees were thickly planted, there the butts 
are longer, and give hope of timber. 

Excepting a few easily found, the oaks in the Domain were 
planted by Mr. Chalmers, domain-keeper, 22 years ago. These 
22-year-old trees are equal in height to those in the Government 
House grounds of 40 years, and have barrels varying from 
18 to 25 feet in length; and if attended to, which, I regret to 
say, is not the case, these trees promise valuable timber. A few 
years since the Press threw a deal of small ridicule on an 
old colonist, then a member of the Domain Board, and invented 
the term ‘‘ Mitfordise.” Time, however, proves that Mr. Mitford 
was right, and planters will do well to follow his system of 
trimming off lower branches, so as to produce straight trunks* 
The best mode of raising oaks is to sow acorns five or six in a 
place, thin out, and leave one to grow. 

The elm flourishes in gullies or low sheltered lands. It is a 
greedy feeder, and (as will be seen in the table) attains a height 
of 60 feet in 88 years. When more extensively gx*own, it will 
supply a substitute for puriri for railway sleepers. Good 
examples of wych elms can be seen at Mr. Westwood’s, 
Eemuera, planted for shelter and ornament. Their timber 
capability has been neglected. 

Of pines, I have selected two only, the Maritina and Stone 
pine, which yield good timber; that of the Insignia, so much 
planted for its beauty and quick growth, is useless, save for fire¬ 
wood. These, sparingly mixed, should form part of every 
plantation. Some beautiful Stone pines, well trimmed and 
attended, will be found at Mr. Dilworth’s, Eemuera, but I am 
not able to give their age. 

The table of 1885 includes two kinds of fruit-bearing yet 
forest trees, weU deserving attention,, the walnut and the olive. 

The oldest walnut tree in or near Auckland is at Mr. T. 
Osborne’s, Manukau Eoad, Newmarket. It came from Hobarton 
in 1842, was planted by the Bev* Walter Lam-y’s tenant, and 
has been cared for by Mr. Osborne for the last 88 or 89 years. 
From this tree, and from five others raised from its nuts, Mr. 
Osborne derives a revenue of l!20 a year, 6s. 8d, a tree; the 
estimated value of the ti'ee wiU be The walmifc bears fruit 
eight years after sowing the nut. If proper care be taken, its 
butt will rise to 12 feet, a handsome tree, producing a ycaily 
crop, and its timber valuable in the market of the world. Tim 
wahnit will not flourish on retentive soils, but grows freely 
on volcanic land, and probably on stony land. 

The Olive, The oldest examples of this tree are to be found 
at Brookside, Parnell, planted by the late Colonel Matson about 
the year 1848. Growing on sloping ground on a clay soil, these 
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trees have attained a height of 20 feet, and bear a crop, which is 
every year consumed by imported birds. These trees will be of 
value to the owner, as they will afford cuttings and grafts of 
C. olim-verOf whenever proprietors of laud near the sea coast 
have the good sense to plant this valuablo tree. I think it was 
in 1883 that the Grovcmmont imported a number of olive eyes 
and grafts, not knowing that tho tree was flourishing here. 

This paper refers only to the trees of tho North part of this 
Island. As regards the quantity of timber remaining in tho two 
Islands, it is probable that tim next generation will not feel 
much want of supply; but, with demand and consumption 
increasing every year, it is plain that 80 or 40 years hence 
timber will be of great value. 

*‘Let posterity take care of itself ” is an adage often used, 
but it must not be the creed of him who plants forest trees. 


of the Bats of Gbowth of TRANsriiANTEu Tnmiis. 


NAJOB OB 
, I'KKIB. 

Height 
in foot. 

Ciroum- 

feronoe 

2 feet 
above 
tho 

ground. 

Age. 

Situation. 

Vtiluo. 

Planter., 

Puriri .. .. 

28 

ft. In. 

4 4 

Years. 

38 

Bemuera.. 

iB 8. a, 
0 9 0 

J. B. 

Pohutukawft . . 

22 

2 0 

33 

»» *• 

0 2 0 


Titoki , .. 

18 

1 0 

83 

»t • • 

,. 

J.B. 

Potara.. 

18 

1 6 

20 

* * 

0 1:6 

jr. B. 

Warengapiro,. 

n : 


83 


,. 

J.B. 

Katori .. 

SO 

1 8 

16 

Domain .. 

, * 

Chalmors. 

Oak M *. 

32 

3 0 

40 

00V. House 

0 3 0 

Cloghorn. 

Do. .. 

32 

3 0 I 

23 

Grounds 
Domain ., 

0 16 

Chalmers. 

Elm 

so 

3 2 

83 

Kemuora,. 

0 8 0 

3.B. 

Stone pine .. 

41 

6 0 

35 

Epsom .. 


Capt. Powditch, 

Karitina pine 

82 

3 6 

25 

Itemuera *. 


J.k 

Walnut.. 

20 ! 

5 0 

43 

Epsom .. 

5 0 0 

Bov. W.Laury’s 

Do. ,, 

19 ! 

6 0 

80 


6 0 0 

tenant. 

*T, Osborne. 

Col. Matson. 

Olive .. 

■ ■ ■ 1 

I 


30 1 

Parnell 

•• 


Estbiaot) PnoOTCK of Pi»a»tatiohs at end of Fmt Yiuns, planted 
with 1,000 Trees of 10 different sorts, per aero :— 

, ■ - ; B u. L '■ 

Brst thinning 10 years BOO .. .. 

Second „ 20 „ BOO @1/6 .. 22 10 0 

Third „ 80 ,, m@ ^ie .. 37 10 0 

heaving at 60 »» 100, ■worth 10/ 60 0 0 

■ ',r,,£iio (> o ^ 
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Art. LI .—Description of three New Species of Coprosma. 

By T. F. Gheeseman, P.L.S. 

[Read before the Auckland Institute^ SOth November, 1886.] 

1. Coprosma temdfoUa, n. sp. 

A RATHER slender, sparingly branched shrub or small tree, 
8-15 feet high, glabrous, with the exception of a line of hairs 
on the midrib and petiole ; branches slender, terete, bark pale. 
Leaves membranous, 1|~5 inches long, ^--IJ inch broad, vary¬ 
ing from ovate or oblong-ovate to oblong-lanceolate or elliptic- 
lanceolate, acute or acuminate, narrowed into rather long and 
slender petioles, J-finch long, dull brownish-green above, paler 
below; veins conspicuous on both surfaces, very finely reticu¬ 
lated. Stipules rather large, triangular, connate at the base, 
thin, often ciliate at the margins or apex when young. Flowers 
not seen. Facuit in dense fascicles of 8 to 8 on short lateral 
branchlets, f inch long, ovoid or oblong. 

Hah Euahine Mountains ; Colmiso (“ Handbook,” p. 114). 
Pirongia Mountain; Mount Karioi; abundant on the Mount 
Egmont Eanges; T,F,C, I have also seen specimens collected 
by Mr. Kirk between Upper Wanganui and the Wailtato, so that 
probably it has a wide distribution in the interior of the North 
Island. 

I have been acquainted with this S2)ecies for many years, but 
have delayed describing it, in the hope of obtaining flowering 
specimens. It was first gathered by Mr. Oolenso on the Euahine 
Mountains, and is the plant alluded to in the Handbook in a 
note to the descrijition of C. acuUfoUa, I have never seen 
0. acKtifolia, hut Mr, N. E. Brown, of the Kew Herbarium, who 
has done me the favour of comparing the type specimens of that 
species with my plant, informs me that the two are certainly, 
distinct; and in this opinion Sir Joseph Hooker also concurs. 

The dull-green membranous foliage of G. tmtdfoUa approaches 
that of <7. yrmdifolia^ and the habit is also not much dissimilar. 
The fruit, however, proves that the inflorescence is totally 
different. Fi‘om 0 , lucida, C, rohusta, etc., it is at once’separatod 
by the membranous leaves. 

2. Coprosma areolMa^ n, sp. 

An erect, closely branched slirub or small tree, 6-15 feet high, 
or even more. Branches slender, often fastigiate, bark pale- 
greyish-greeii or brown ; ultimate pubescent or almost villous, 
with soft greyish hairs. Leaves in op2)osite pairs, f -f inch 
long, orbicular-spathulate, ovate-spathulate,or elliptic-spathulate, 
usually acute or apiculate, but sometimes obtuse, rather thi n 
and membranous, flat, glabrous or nearly so above, usually 



816 


TmmacUon$, — Botany, 


pulbescont on the veins below, suddenly narrowed into short 
hairy petioles; veins reticulated in large aroolGS* Stipules 
triangular, pubescent, Blowers axillary, solitary or more usually 
in few dowered fascicles. Males : usually two to four together, 
small, inch long. True calyx wanting, but its place is 
supplied by one or two mvolucels composed of a pair of de¬ 
pauperated leaves and their Btipnles, and which closely invest 
the base of the corolla. Corolla broadly campanulate,* divided 
about half-way down into four or five lobes. Stamens 4-5; 
anthers large, pendulous. Females: solitary or two together, 
rarely more, inch long. Calyx limb minute, truncate 
or very obscurely 4-lobed, closely invested by an involucel 
similar to that of the male dower. Corolla narrow and tubular 
at the base, divided about two-thirds of tiie way down into 
three or four divisions, lobes often spreading. Drupe small, 
oblong or obovoid, | inch long. 

liab, North Island: common in Auckland province, and 
probably in most lowland districts. South Island: Nelson, 
T.B\C .; Otago, JX Petm, 

A very distinct species, quit© different in habit to airy of its 
allies. It forms a compact dcnsely-braucliod slirnb oi; smoll 
tree, usually narrow for its height, and often quite fastigiate. 
The slender, soft and pubescent bmuchlets, pale bark and foliage, 
and the reticulated veins of the leaves, are prominent characters. 
It is a familiar plant to New Zealand botanists, but has not been 
previously described. In the ** Handbook,” as Mr. N. E. Brown 
informs me, it was confused with (h rotnmiifolia. But that 
species has wide-spreading branohes, larger leaves, more ^mmerous 
flowers, and a Bmaller globose or didymous drupe. It is much 
nearer to 0, but tiuit also differs h^ its more spreading 

habit, dark coloured bark, more glabrous leaves and branoblots, 
smaller, rounder, more coiiaoeous leaves, and in the globose 
drupe, 

Copnmmi'petm% xi, 

: A smair a with proBtrate and creeping 

. stems. Branches long or short, 6-18 inches, usmtlly densely 
matted, creeping and rooting, glabrous or piiberuiouH, Loaves 
close set, or distant^ ;erecto-patent, coriaceous, i hich long, 
V linear-oblong or linear-obovate, acute or ()btnB( 3 , gradually 
: pmowed info yery^ or soBsilo, voinless, 

: glabrous or margins,: with short white hairs. 

Btipules rather long, ;puberulous and ciliate. Blowers solitary, 
terminating short erect branchlots. Maks: inch long, 

, True calyx wanting, but in its place a mm of from 1-3 invo-; 

lucels composed of depauperated leaves and their stipules,, 

, OaroUa tubular at the base, above broad and campanulate, 

' 4^1obed. Kiaments very;^ Minute, hardly 








817 


Buchanan,— 0^^ Oyttaria purdiei. 

inch long, invested at the Base with involucels similar to 
those of the males. Calyx limb irregularly 4-5 toothed. Corolla 
short, broadly tubular, 4-lobed to below the middle. Styles, 2. 
Drupe globose, -J- inch diameter, blueish. 

llah. South Island, mountains near Lake Tekapo, Canter¬ 
bury, altitude 4,000 feet; TiF.C. Uplands in the interior of 
Otago, common; D. Petrie! 

Mr. Petrie and myself had placed this, with some doubt, 
xmder 0, repem. But Sir Joseph Hooker and Mr, N. E. Brown 
agree in considering it quite distinct from both C, repms and 
(A pumila* The iufundibuliform corolla of the male flowers is 
certainly very distinct from the curved tubular one of 0. repens* 


Art. LIL —On Cyttaria Purdiei, Bitch* / 

By John Buchanan, E,L.S. / 

[Bt'ttfZ hefore the Wellmgton Philosophical Society^ Mth /1886.J 

Plate XL ty j: ; 

The present interesting ephiphytic fungus, although ■ pr'ibbabiy 
abunclant in New Zealand, has not hitherto been notifeed as 
occiming there in any scientific work. The genus to 

wlucli it belongs, 4s supposed to be limited in disifribuition to 
South America and Tasmania, where two species arejknoWn and 
used m food. They aro always found epiphytic on sppeies of 
P'affm or beech, and will probably be found wherever thi^' 4 amily 
is abundant. ' | ? 

The internal cavity of this fungus has always been found 
empty; yet it is probable that in the earlier stages pf tha plant 
it may bo filled witli a gelatinous fluid, which is afteifrards 
absorbed or dried up. This can only be proved by ah 
tion of numerous specimens in different stages of growth 


EEFEBENOE TO PLATE, ; ; 

1. Branch of Faym fmea with plants of Cyttaria lering. 

2. Yoim« plants <^1 Cyttmia with the spore oups < >r cells 

still covorod by a thin mombrano. 

3. Plant ^7itU tlio spore cups or cells divested of their memb eanous 

COvnmig and empty. i 

i* Bedion of plant, shewing tho empty cells with rounded bdittonis, 
tied the interior ol the fungus empty* 
fa Asoi with sporidia. 

6, Bpores. 
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AjtT. LIII *—Additional Contributions to the Flora of the 
Kelson Provincial District, 

By T. Kike, F.L.S. 

[Read before the Wellington Philosophical Society^ 2ith February^ X88C.] 


In the fourteenth Volume of the Transactions, Mr. Cheeaoman 
has given a valuable catalogue of plants observed by him in the 
Provincial District of Nelson. I now venture to supplement his 
list with an enumeration of the species collected during my 
hasty visits to different parts of the district, and which do not 
appear to have come under his notice. I have added a few 
species, of which specimens have been given to me by Mr. P. 
Lawson, who resided in Nelson for two years; the Eev. F, H. 
Spencer, now of Eeefton; and Mr. D. Grant, of Nelson; the 
authority being stated in each case. A few localities are stated 
for' such plants as 3£imulus repens, Epacris paudfiora, Lomaria 
frasersi, etc., etc., inserted by Mr. Cheeseman on the authority 
of th^ Handbook of the New Zealand Flora,” but not actually 
observed by him. 

Ai^jhough the plants now catalogued form a material ad¬ 
dition \to the previous record, the chief interest lies in the im- 
portaqloe of certain species from the phyti-goographioal point of 
view: \e«p., Actinotus bellidioides, Liparophyllungunnii, Metrosidcros 
roh'ustkj M. tomentosa, Schmus nitem, Cladkm teretifoUim, Eu¬ 
phrasia disperma, Triokomams hiimUe, etc., etc.; but our know- 
lege ol the Flora of the district must be made more complete 
before jwe are able to appreciate their correct sigrdfioanoe. 

' / EANtTNOXTUACKiE. 

Clema^i^ afoliata, Buch. Hanmer Plains; Wai-au-ua Eiver. 
Eani^nculus suhscaposus, Hook. f. Two forma of this plant are 
not uncommon by the Stanley Eiver, and in other 
parts of the Amuri:— 

a. Erect, leaves on long potiolos, excessively silky, 
peduncles stout, much shorter than the loaves. 
(3» Much branched, sub-fluilant, hairy or almost 
glabrous; petioles short. 


OmwtmnM. 

Lepiaium The Arrow Bock, H. B* Kirhi 
ItaosroBM. 

Pitto, ip<>rmh patidum,^ Spencer Mountains. 
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Hoheria populnea, A. Gunn.; /3. lanceolata, Takaka Valley, etc. 
Hibiscus trionium-, L. South Wanganui, Lyell (“ Handbook”); 
near Oollingwood. 

TlIilAOE-ffil. 

Aristotelia colensoi^ Hook. f. Botoiti; LyoU, etc. 

Elmocarpns dentatns, Valil. Near Westport; Takaka Valley, 
etc., etc. 

Anaoakduoe^. 

Corynocarpiis Imigata^ Porst. A single specimen'grows near 
Karamoa, J. B, Jennings; also reported to occur 
in tho vicinity of Oollingwood. 

CoRIARIBiB. 

Coriaria angiistissinia, Hook, f. Spencer Mountains. 

Leouminos^b, 

CarmicJmlia gramliflora^ Hook, f, Lyell, and other places in the 
Valley of the Buller* 

Swaimonia; novai-zealandim, Hook, f. Above Fowler’s Pass; 
Spencer Mountains. 

EoSACEiB, 

Geum miflorum, J. Buch. Spencer Mountains. 

BLalorageje. 

Myriophylhm pedimciilatum, Hook, f. Near Cape Farewell. 
Gunnera demiflora^ Hook f. Descends to the sea level at Cape 
Farewell Spit, 

„ Hook. f. Mokihinui. 

Mrytaoe-®. 

M$tTosid(^ospaTUm(>ni%^.’&yxt^. Aorere Valley. 

„ rohusta^ k, Cxmux, From Creymouth liorthwards to 
Capo Farewell, common; Oollingwood; Aorere 
Valley; Takaka and Eiwaka Valleys, etc. 

„ tomeniosa, k, Gunn, : . 

Mr, Maoallister, of the Telegraph Department, informed me 
that this species was plentiful on the cliffs between Eiwaka and 
■Waitapu, where it occurred in sufficient quantity to furnish the 
feamework of a small vessel built there a few years ago. I was 
also, assured by a surveyor that one or two trees wore still 
standing on a point between Takaka mud-flats and Oollingwood* 
At a point nearer Oollingwood I found several stunted plants 
from 1 to 2 feet high on the face of a cliff; but as the loaves had 
not assumed tho tpmentoso condition charaotexistio of the mature 
state, of this species, I hesitate to pronounce them identical, 
although their leaves are broader than those of M* robrnta^ 
only species which could be mistaken for i^^^ 
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Mr* Maeallister was so well acquainted with the pohutukawa 
in Auckland, that it is not probable he is mistaken in the identi¬ 
fication. At the same time, its occurrence in the South Island 
is so unexpected that it is most desirable to obtain specimens of 
the Waitapu plant in the mature state. 

Myrtiis hidlatiii Banks and Sol. L.i one place near the Dun 
Mountain track ; also by the road to the copper 
mine; Mr, Buckerulye, 

1 did not seo this plant in the Nelson district, but Mr. 
Buckeridge, of the Survey Department, who was my travelling 
companion through the Rai VS'Ueyj where it is plentiful, informed 
mo that he had observed it in the localities mentioned above. 
It is common about Picton, and in other localities in Marl¬ 
borough. 

M, ralphii, M, oheordata, and M, pedmicxdnta, were observed 
by Dr. Boor and myself gi’owing in close proximity in one of 
the lateral valleys of the Maitai, in 1878, but wo searched in vain 
for M, hullata, 

Onaguabie/E. 

Epilobimn eonfertifolmm^ Hook. £ ; /3, tmuipes, Spenser Moun¬ 
tains. 

„ aUinoides, A. Ounn. Abundant in many parts of the 
district. 

UMBEUniFEB-®. 

Hydrocotyle amerimnaf kvn. Mokihinui, etc. 

„ asiatica, L. Aorere Valley, etc. 

,, mwsew, Br. Lake Guyon. 

,, pterocarpa^ F, Miieller. Mokihimu. 

Pozoa kaastii. Hook* f. Spenser Mountains. 

Ligusticupi hamti% F. Muell. Spenser Mountains* 

Angelica decipims^ Hook. f. Mount Captain Range, Amuri. 
Actinotm bellidioides^ Beush. Var* novm-zclandm. Mount Eoch- 
fort, Bev, F, D, Spe7iser, 

Rubiaoeajj. 

Ooprosma pumikit Hook. f. Between Fowler’s Pass and Bake 
Guyon, etc., etc. 

Mr. Oheeseman states that ho can find no distinguishing 
characters between this species and C\ repmsf and believes 
both to be forms of tho same plant. 

I am unable to accept this view, on account of tlio wide 
difference between the fruits of tho two spocios, indopondently of 
other characters. The fruit of (?• pmnila is spherical, slightly 
deproBBed> crimson, small; while that of G* repem in ovoid, 
purple, translucent, the largest of the genus* At elovatiotis of 
8,000 feet and upwards, d. pmnila becomes nearly herbaceous; 
but 6* m its ligneous habit, oven at tho 

extreme altitu^^^^ 
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In “ Handbook of the N.Z. Flora the fruit of C. pumila ia 
described as that of O', repem also. 

CompositjE, 

Cotiila australis^ Hook. f. Wakapuaka, etc., etc. ' 

Senecio sciadophihiSj Eaoul. Nelson ; Rev, F, H, Spencer! 

STYLIDIOiES. 

Forstera hidwilUi^ Hook. f. Eotoiti. 

Fhyllachne clavigera, Beusli. and Hook. f. Spenser Mountains. 

Erioe^. 

Epacris pauciflora, A. Eich. Aorere Valley; Takaka Valley; 

common about Waimangaroa, Westport, etc. 
Dracop>hijlhmi latifolnmi, A. Cunn. Eiwaka Valley; Takaka 
Valley; Aorere VaUey; Waimangaroa. 

Jasmine-®. 

Olea lanceolata^ Hook. f. Wairoa. 

Gentiane^. 

Liparophyllim gnnniii Hook, f. Mount Eochfort; Dr, Gaze, 

C 0 NVOLVUI 4 AOE-®, 

Cuscuta dmsiflora^ Hook, f. Nelson ; P. Lawson, 

„ sp. nov. Ahaura Plains. 

SoROPHULAKIE®. 

Mimuhts repem, Br. Muddy places in Nelson Harbour; occurring 
in great abundance during certain seasons, but 
often extremely rare, 

Gratiola mna, BQU&h, Eotoiti, 1870. 

Veronica macroura, Hook. f. Tarndale ; “ Handbook N.Z. FI,’’ 
,, diosniafolia, E. Cunn. A plant, of which I found specie 
mens in the Maitai Valley, but in an imperfect con¬ 
dition, is doubtfully referred to this for the present. 
„ canterhmeme, J. B. Armstrong. Eotoiti, etc. 

Pygmeea ciliolata, Hook. f. Amuri. 

Eu 2 }hra 8 ia cimeaia, Eomt, Aorere Eiver. 

„ dispe^via, Hook, t Mount Eochfort, Rev, F, H, 
; Aliaura Plains, P.jBT. 

LENXIBULARXEjE. 

Vuioularkt monanthos, Hook. f. Lake Guyon. 

OHENOPonnaiE. 

Rhagodia mitam, Br. The Brothers; near Westport, Dr, Gaze, 
Clmopodimn urhietmi, L. Amuri; Hanmer Plains. 

,, Hook. f. Nelson, Profmor F, W, Hutton! 

Atriplesc cmerea, Poiii, ISehon, Pf Lmvson! 

' ■ PaOTEAOEiE. .. 

Kn^hHa emelsa, Br. Oroixelles Harbour. 

21 , 
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THYMELEiE. 

Pimelea travm^siiy Hook, f, Amuri, 

„ arenariay A. Ouun. Cape Farewell. 

LoRANTIIACEiE. 

Loranthus micrantJmi Hook. f. Waimangaroa; Mokikinui, etc. 

EuPHOEBIAOEiE. 

Euphorbia glauca, Foret. Cape Farewell, etc. 

CoPOMEEEiE. 

Fagus hlami, T, Kirk. Valley of the Little Grey Biver* 

CONIPEBiE. 

Podocarpus acutifolws, T. Kirk, Hope Valley; Botoiti, etc* 

Dacrydumi wesilandkmn^ T. Kirk. Aorero Valley, and other 
places on the West Coast as far South as Grey- 
mouth. 

OboHII)EA3. 

Earina autumnaUst Hook. Lower part of the Valley of the 
Buller. 

Dendrobium cunninghamiii Linde. Aorere Valley; Mokihinui; 
Westport. 

Bolbophyllmn mgmmh F. MtielL CoUingwood ; ** Trans. N.Z. 
Inst.,*’ voh xvi,, p. 897. 

Jdmthts dnclairii Hook. f. Nelson, H. B. Kirk! • 

Adcnochilm gracilis, Hook. f. Nelson, P. Lmson, 1869. 

Caladenia minor. Hook. f. Port Hills, Nelson, etc. 

PUrostylis micromcga, HooL f. Lake Guyon. 

Hook, f. Dun Mountain, li.ll. Travers! 
in Colonial Museum, 

CalocMhis pahdostts, Br. CoUingwood; “Trans. N.Z. Inst.,” 
voL xvi., p. 897. 

NAIABEilS. 

Potamogeton ohfangm, Vir. Takaka Valley; Aorere Valley; 
Mokihinui. 

Eostera nma. Bosh. Takaka mud-flats. 

LmiAOEiE. 

Astelia mnnmjhamiif Hook. f. On the western side of the district 
from CoUingwood to Charleston, but somewhat 
local 

,, grandky'Booh t Lowland swamps on the West Coast. 

, „ solmdriyK Cunn, Not.uncommon on the West Coast. 

L „ T, Kirk. Between Wakapuaka and Uio Eai 

■■ ■ ".VaUey.' 

4rtk*op0dim Br. West Wanganui, Mr, E, Hurst- 
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JuNOEiE. 

Juncm brevifolim, T. Kirk. Eotoiti. 

„ mvoluoratus, T. Kirk, Amuri. 

Eestiaoe^. 

OmtroUpis monogyna, Beusli. Mount Eochfort, F, H, 
Spencer, 

Oyperaoe-se. 

Schmiis asdllaris, Hook. f. Aorere Valley, etc. 

„ tenaas, Hook. f. Aorere Valley. 

„ te^ido, Hook. f. Aorere Valley. 

„ nitens,'Hook, f. Cape Farewell Spit. 

Eleocharis spliacelata^ Br. Takaka Valley. 

,, acuta, Br.; var. platylepis, Motueka; Aorere Valley ; 

and other places; common. 

„ gracillima, Hook. 1 Aorere Valley. 

Isolepis immdatus, Br, Aorere Valley, etc. 

Cladium ghmeratum, Br. Takaka Valley; Aorere Valley; 
West Coast. 

„ teretifoUum, Br. Aorere Valley. 

„ gunnii, Br. Aorere Valley; West Coast. 

Qahnia rigida, T. Kirk. Aorere Valley; Ngakawau. 

Oreohohis fUiformis, Bergg. Mount Eochfort. 

Uncinia femujinea, Booth. Ngakawau ; Mokihinui ; West- 
port. 

Careoe viridis, Petrie. Valley of the Stanley, Amuri. 

(jRAMINEiE. 

Stipa mkrantha, Car. Upper part of the Takaka Valley, Rev* 
F. H, Spencer! 

Apera armdinmea. Hook, f. Nelson. 

Sporoholus indicuSfR. Br. A few tufts on the Port Hills, Nelson> 
1878, Getpt. D* Rough and T. Kirk. 

Agrostis pilosa, A. Eich. Abundant in the Amuri. 

Fhragmites communis, Fries. Valley of the Little Grey, Dr. von 
Haast* 

Catahrosa antarctica, Hook. f. Mount Arthur, J. Buchanan; 

** Indigenous Grasses of N.Z.*’ : 

Foa Umkayi, Hook. f. Amuri. 

„ pusiUa, Bergg. Amuri, 

„ *Hntermedia,'^ J, Buoh, Eotoiti. 

„ selmphylla, Botgg, Mount Captain Eange. 

„ uniflora,''J. Bnch. Mount Arthur; Indigenous Grasses 
■■■ of N.Z.*’ 

Bromm armarm, Lab. Cape FareweU. 



m 


tramactionis. — Sotmy, 


PiLIOES. 

Qldchmia circimta, Swajtz. Aorere Valley, and West Coast. 

,, cunninghmniif Howard. Aorere Valley, and West 
Coast to Greymonth. 

Cyathea cmninghamii, HpoL f. Bateman’s Gtdly, P. Grant / 
Hymenophyllnvi cheesemanii, Baker. Mokiliinui. 

Trichomanes elongatumf A. Cunn, Collingwood, P. Grant! 

„ humite, Forst. Happy Valley, Nelson, P. Grant! 
Lindsay a linearis j Sw. The Port Hills, P. Grant! Collingwood, 
„ trickomanoides, Dryander. Foxhill; Collingwood, P. 
Grant! 

AdianMm Mspidnlum-, Swartz. Bishopdale, P. Grant I 
,, diaphanmii’^illd,. Bateman’s Gully, P, Grant / 

„ fulvum, EaouL Nelson; Mokohinui. 

Pellm faUata, Br. Mr. A. Collins’ Bush, near Nelson, D. 
Grant! 

Lomaria mmbranacea^ Col, Nelson; Bishopdale,etc., P. Grant! 
„ banksii, Hook. f. West Wanganui, etc., P. Grant! 

„ nigrat Col. Collingwood, P. Grant! 

„ fraseri^ A Cunn. West Coast, as far South as Charles¬ 
town, hut somewhat local. 

Doodia media, Br. Port Hills, Nelson. 

Polypoditm tmellmn,, Forst. Not unfrequent in Suburban North, 
Nelson; Poor Man’s Valley, etc.; P. Grant! 
Schiitmfistulo8% Lab. Aorere Valley. 

LtOOPODIAOEiG. 

Lycopodium lateraU^ Br. Aorere Valley; plentiful. 

Tmesipteris Jofsuri, Endlicher, On tree ferns, Maitai Valley; 
, very local. ^ 

AnnENOA. 

The following are stated to have been collected on Mount 
Franklin, by Mr. Park of the Geological Survey Department, on 
the authority of Mr. J. Buchanan {** Trans. N.Z. Inst.,” voL xvii., 
p.SSe):- 

Hook, t 

Cotulapmtinata,'EoQk.L 
Qmtiammnmna^PLoo 
Veronica UnifoUa,llooh t 
: MitTmame 

Ourisia mdmparpa^ Hook. £ 

Pmo? Petrie. 

Hitherto this ipeoiee has only been recoirded from the Auckland and 
CanijphelUsIauds, and it is to he feared that a oleiicalerror has occurred, 
Mount Franklin being a jgabst unlikely habitat for a plant that can only 
erist wwn groiring in peat 
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Ast. LIV .—On a new Variety of Desmid, 

By W. M. Maskell, P.E.M.S. 

[Eead before the Wellington Philosopldcal Society, 2ith Fehrmry, 1886.] 
Genus Triploceras, Bailey. 

Triploeeras tridentatum, Maskell ; var. superhum, var. nov. 

Frond slender, elongated, cylindrical, very slightly depressed 
atthemidie. 

Denticulate lateral projections of the segments large, some¬ 
what prominent, tri-dentate, the 
middle tooth the largest. Edges 
of frond between the projections 
slightly curved inwards, so that 
the segments appear as if with 
several toothed transverse rings. 
Denticulations pointing at right 
angles to segment near the con¬ 
striction, and slightly forward near 
the eKtremities. The small pro¬ 
cesses at the base of the terminal 
tridentate prolongations sharply 
pointed forwards, not tri-apiculate. 
Terminal processes, 2, sub-rectan¬ 
gular, tri-dentate. 

Endochrome, not very dark- 
green. 

Length of frond, about 625 p ; 
breadth near constriction, about 
50 jx- 

From Wainui-o-mata, near Wel¬ 
lington. 

. This is a more ornate and 
elegant plant than T. indentatm, 
or its other variety, cytindrimin, 
on account of the more complex 
lateral denticulations. In the 
locality mentioned it seems to be 
somewhat abundant; it is quite 
constant in its characters. 
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Abt LV. —On the Geology of Sdnde Island. 

By Captain P. W. Hutton, P.G.S, 

[Bead before the Phihtophical Institute of Canterbury, 2nd July, 1885.] 

Plate XIIL, fig, 6. 

The fiirst notice of the geolo^ of the isolated, rocky bluff called 
“ Scinde Island,” on which the Town of Napier is partly built, 
is a section by Mr. Triphook, published by Dr. von Hoehstetter 
in the “Eeise der Novara” (Geologishert, Theil I., p. 2), but 
Dr. von Hoehstetter did not himself visit the locality. This 
section is from Cape Kidnappers to Fetane, and shows the Scinde 
Island rocks as an outlier of the Petane beds, which lie four 
or five miles to the north. Dr. von Hoehstetter called them the 
“Hawke’s Bay Serieslimestones, sandstones, and clay- 
marls replete with fossils; Pecten tnplmU, Zittel; Venus, MytUus, 
Pectunculus, TrocUta,” etc., and considered them as belonging to 
the younger of the two systems into which he divided our 
tertiary rooks. 

In 1871 Dr. Hector reported on the district, and agreed with 
Mr. Triphook, saying that the Scinde Island beds belonged to 
the. upper part of the formation, and occupied the centre of 
a synoline from Cape Kidnappers to Pohui, which lies on the 
road from Napier to Lake Taupo.* 

Among the tertiary fossils in the Colonial Museum at 
Wellington, which I examined in 1872, were sonae from "Napier 
and Oajie KidnapperB,”+ and these I referred to the “ Aliuriri 
Pormation” ^since called the Ahuriri series of the Paroora 
system), making them older than the Wanganui Pormation, 
(“ Oat. Tort. MoU, and Eohin. of N.Z,,” p. 8,) which at that 
time wJis only_ known on the west coast of Wellington. There 
were no fossils from the Petane bods in the Museum, and, 
consequently, no opinion was expressed as to the ago of that 
aeries. ‘ 

*“ Bsports GeoL Survey,” 1870-71, p. 169. 
t ” Catalogue of the Colonial Museum,” 1870, p. 180.—“ Limestoaffl 
and clay-marls exposed in the cliffs around Scinde Island, and along the 
coast. Xhe same formation is general throughout the east part of Hawke’s 
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On the 27tl3. November, 1876, Mr. 8. Percy Smith read a 
paper to the Auckland Institute called a “ Sketch of the Geology 
of the Northern Portion of Hawke’s Bay,” (“ Trans, N.Z. Inst.',’* 
vol. IX., p. 565,) in which ho makes the sandstone of Scinde 
Island and the Napier limestone to be the same as the Petano 
beds. He also gives a list of fossils from the dilleroiit beds. 

In March, 1876, Mr. 8. H. Cox examined the country,and 
stated that the Napier limestone underlaid the Petano bods at 
Scinde Island, and that it was tho equivalent of the Pohui lime¬ 
stone at Te Waka, on the Taupo Eoad. Ho says : At Scinde 
Island, Napier, where tho typical development of thoso beds 
[Napier limestone, etc.,] occur, they are forming a low anticline, 
dipping on the sea-face, S. 10^, but on tho harbour side N.W. 
25®” {Lc,, p. 100). He considered that all the tertiary beds 
belonged to one series, without any uncomformity between 
them. 

Dr. Hector, in his Progress Eeport for the same year, says 
that the fossils from the Petane series “ Bcem to place them in 
the same horizon as the Upper Wanganui beds” (/.c., p. viii.), 
but he considered the Napier limestone to be the same as the 
Petane limestone. 

In the early part of 1877, Mr. A. McKay examined the 
district and reported that certain marls and pumice sands, 
which underlie tho limestone at Puketapu (Petano limestone) 
form the lowest beds exposed on the south-west side of Bcinde 
Island : that ** they dip to tho N.E,, bringing the limestones to 
the sea level at the north end of Shakespeare Eoad, but are 
found at a higher level in tho Bluff along tho sea beach,” (“ Eep. 
GeoL Exp.,” 1866-7, p. 84,) thus forming a syncline. In his 
Progress Eeport for the year, Div Hector remarks that **the 
general results of this examination are that the Beindo Island 
limestone («: Napier limestone) is shown to be tho highest 
marine bed in the district, being separated from the limestones 
of the Puketoi Eange and Manawatu Gorge by a great series of 
fossiliferous sands and clays, estimated in the district west of 
Napier to be not less than 2,000 foot thick.” (/.c., p. 11.) 

In August, 1878, Mr, A,^ McKay again visited the district 
south of Napier, and ascorteuned that the ** pumice sands and 
lignite series ” the Petane series) rested itnconformably on 
the Te Ante limestone [Le. the Aimriri scries) at Mount Vernon, 

: near Wamukurau Eep. Gopl. ExploratiouH,” 1878-70, p. 72); 
and pr. Hector remarks, in his Progross Boport, tliat ** as the 
former series (Petano series) is cldsod by the Sciudo Island beds, 
the rooks at the town of Napier do not belong to the same 
horizon as the Te Ante limestone.” 

:; Bep. Oeol; Hxp,,’* 1874-7^, p. 96. This report was not published 
until 1877,,after paper had been read} so that eaohis 

independent of the . 
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It thus appears that all the observers, except Mr. Cox, place 
the Napier or Scinde Island limestone in the upper part of the 
Wanganui system, which is directly opposed to the conclusion 
drawn from the published lists of fossils. The stratigraphical 
and palreontologioal evidence seemed therefore to clash, and I 
gladly availed .myself of an opportunity that occurred last 
January of visiting Scinde Island to try to cloar up the diffi¬ 
culty. This, witli the able assistance of Mr. A. H'amilton, 
of Petane, and Mr. H. T, Hill, of Napier, I think I have 
accomplished. 

The result of my examination is to show that the northern 
end of the island is formed by the Petane series. This series 
rests unconformably on the Scinde Island limestone, which 
forms, with the underlying sandstone, all the southern part of 
the island, as shown in the accompanjdng section. (PL XIII,, 
%. 6 .) 

Collections of fossils from here, and from Petane, prove the 
accuracy of Dr. Hector’s opinion that the Petane beds are the 
equivalents of the Wanganui beds. The fossils from the Scinde 
Island limestone, however, show that it is the equivalent of the 
Te Ante limestone, which is the same as the Pohue limestone of 
Te Waka. 

Ahuhiei Seeies. 

This series forms the main part of the island, from the 
southern end to beyond Curling’s Gully on tbo eastern, and as 
far as the Taradalo Bridge on the western side. It consists of 
the following rocks, in descending order :— 

8. Wiiite earthy limestone, with bauds of bluish-grey 
compact limestone with shells. 

2. Yellowish sandstone, with irregular layers of compact 
limestone, passing dowmwards into— 

1. Yellowish sandstone, glauoouitio in places,: The 
lowest bed seen. 

All three pass gradually into each other. 

On the south-east side of tlie island this series dips about 
S.E. To the northward, it gets horizontal, and then dips to 
the north-west. On the east side, at Curling's Gully, the dip is 
N.W. 20°; and on the west side, at Taradalo Bridge, it is 
N.N. W. 10°. The limostoiio is quarried in many places, Possils 
are generally in the form of casts, und are most abundant 
in the upper parts, especially in Curling's Gully n.ud Milton 
Bead. Tlioy arc not, liowevar, altogether absent in the lower 
sandstones. I noticed the following 5— 

1. Siphontdm 'mmidm 
*•’2. TroMta mozelanim^ Lesson, 

8, Onpidukt, mmtoaryla, Lesson. 


♦ Abundant, 
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*4. Crepidula incurva^ Zittel. 

5. PanopcBa neozclanica^ Quoy. (?) 

6. Moetra discorSf Gray. (?) 

7. Ecmiimactm mtata^ Hutton, (?) 

8. Ilmnimactra ehnyata, Quoy, (?) 

9. LtUrana solidai Hutton. 

10. Paphia neosiektmm, Chemnitz, 

11. Vemm strutchbim/ii Gray, 

12. Vmius stdeata, Hutton, 

18. Dosinia Gray. 

‘*^14, Qardita aiistmli% Lamarelv, 

‘•^15. Peotunmim latkostaUm^ Quoy. 

''*16. Mytikis mayellanicm^ Lamarck. 

17. Modiola amtmlw, Gray, 

*'*18. Pectm triphooki, Zittol. 

19. PecUn aocrementust Hutton, 

20. Pecten chathamenm^ Hutton. 

21. Pecten ncozelanica^ Gray. 

''*22. Pecten hiirmtti, Zittel. 

‘•'*23, Ostrea ndsoniana^ Zitte], 

24. WaldJiemia patayonica^ Sowb. 

All those species are found in rocks belonging to tlie Pareora 
system in other parts of New Zealand, except Hemmactranokiia 
and Mytikm nia(jellamm% and the first of these is doubtfully 
identified from casts only. The following are chfiriictoristi’c 
Pareora fossils:— Or&jnd/ida inatrva, Pecten tnpkookl^ Pevtm 
acoremmtm^ Pecten ehaihammmu^ Pectm hnrmtti^ and Waldhelmia 
patagonioa. The last species ranges into the Oamaru system, 
but the other five are confined to the Pareora system. Of the 
24 species enumerated, no less than 15, or 61 per cent., are 
recent. But this percentage of species is probaWy too lar||G, 
as several of the fossils have been doubtfully referred to living 
species from oasts alone, and they are niostly Lmndlihrmudiitita^ 
which have a longer specific life than Gmtropodn* Future 
research will, no doubt, reduce the proportion of living species, 

Petank B«snms, 

This series occupios the north-east corner of the island, The 
unconformity between it and the imdorlying Scindo Island lime- 
stone is very apparent on the eastern shore, opposite ilio Bpit. 
The unconformity is not so clear on the woBtern side, owing to 
the large accumulations of the overlying brick'^carth, or loam. 

Tbe scries consists of the following 

2, Shelly limestone, formed by comminuted shells, resting 

of a yellow, grey, or brown colour. 
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The limestone {b in the section) occupies very little of the 
surface, as it is covered over with the brick-earth. It can, 
however, be seen at the top of the cliffs at the north end of the 
island, and again a little north of Curling’s Gully, where it is 
separated from the Scinde Island hmestone by the sandstone 
{c in the section). This latter forms the base of the cliffs all 
along the north side, from near the Taradalo Bridge to beyond 
Battery 'Point. Although I looked carefully, I could find no 
trace of the pumice beds said by Mr. McKay to underlie it. 

The following is a list of the fossils we collected from these 
rooks:— 

1. AmpMhola mellana, Chemnitz. 

2. Ancillaria australis, Sowb. 

8. ■ Voluta pacifica, Lamarck. 

4. Siphonalia mandarina, Duclos. 

5. CentMdm hicarinafa, Gray. 

6. Cerithidca trlcarinata, Myxiion, 

7. Trochita 7 ieaselanica, Lesson. 

8. Crepidula nionoxyla, Lesson. 

9. Tuirritella rosea, Quoy. 

To, Turritella tridncta, Hutton. 

11. Scalaria zeUbori, FrmQntelA, 

* 12. Turbo smaragdm, Maiiiyn. 

18. IlotMa neozelanica, ^orxx)oi:QXi, 

14. Dentalmn nammt, Hutton. 

15. Corhula mythrodon, Lamarck, 

10. HemimacU'a notata, Hutton. 

17. Lutniria solida, Hutton. 

18. Zenatia adnaces, Quoy. 

19. Paphia neoizelanica, Chemnitz. 

20. Ymms stiiuMiiryi, Qxaj, 

21. Venm mendionalis, Sower by. 

22. Hutton, 

‘ 28. 7nesodmna, Quoy. 

M, Doslnia grmji, Ziitoh 
25. Tapes intetmedia, Qmy, 

20. Cardinm. striaUikim, Sowb. 

27. Lofipps condnna, Hutton. 

28. Ctwdita, mistndk, Lamarck. 

29. Pectimmlns iMmwtat-m, Qxxoy, 

80. PectunmluH HtnaUdmis, Lamarck. 

81. Mytilm maifidlmunis, Lamarck. 

82. Mytikis latus, Chemnitz. 

BB, Mod.Ma (UistraMs, Qvfxy* 

84. Pmia neor'selamm, Gray. 

85. Linta Imllata, Bovn, 

86. Peoten mozdanicm, Gray, 

87# Huttom 
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88. Pecten semipUcattiSj Hntton. 

89. Pecten convecous^ Quoy, 

. 40. Pectoi laticostatusj Gray. 

41. Anomia alectiis, Gray. 

42. Ostrea edulh, Linneas. 

48, Waldhemia ovalis, Hutton, 

44. Terchratdla nihicimda, Solander. 

45. RhynchoneUa nigrimns^ Bowl). 

Of these, Dentalhm mmmi is at present only known from 
the Wanganui system; while AmpUhola avdlmia, Ooritlddea 
hicarinata^ C, t^iclncta, Ttirho smaragduSy (Jorbula erythrodon^ 
Pectuncuhis striaMaris^ Pecten radiatus, and Mytilm latm have 
not yet been found in the Pareora system. Of the 45 species 
enumerated, 38, or 84 per eent.i are recent. A small rolled 
fragment of Pecten triphooki was also found, but it probably 
came out of the Soiiide Island limestone. However, I found a 
broken and rolled specimen of this species at Moteo, near Puke* 
tapu, which possibly had not been derived from any older rooks. 

Beick-eaeth. 

This formation forms the top of most of the hills, and lies 
quite unconformably on both the Ahuriri and the Petano series. 
It descends to the sea level on the east side of the island, in a 
valley a little south of Battery Point [see section), and also in 
two or three other places on the west side. It is a reddish- 
brown sandy clay, or loam, often showing the “capillary struc¬ 
ture of the so-called Loess of Banks Peninsula ; from which, 
however, it can be distinguished by its darker colour. I saw 
pumice in it in two places. One on a hill not far from the 
'Hospital. The other in the valley just mentioned, south of 
Battery Point. In the latter place a considerable layer of 
pumice sand is seen on the northern slope of the valley, overlain 
by the ■ brick-earth. In the other locality, small fragments of 
pumice are scattered through the brick-earth. At Battery Point 
a thin bed of shingle lies at the base of the biiok-earth, but I 
saw no shingle at the south end of the island. 

This loam bod is used for making bricks in Napier. It is 
also found in many places north of Napier, and is especially 
conspicuous on the liiils near l^ukotapu.*" 

At the south-west end of the Bluff, at the sea level, below the 
limestone quarry worked by the prisoners, is a bod of clay con¬ 
taining fragments of rock, in which Mr. Hamilton informs me 
he has found moa bones. This clay may be of the same age as 
the brick-earth, or it may be younger. I^robably the latter is 
the case, but I could not satisfy myself on this pomi 

: • This is probably “ lij;ht-grey sandy marls,” mentioned by B4r. 
McKay as seen on the road between Puketapu and Taradale {** Cleol. Ee- 
poxta,'^ 1876-77, p. 84); but. it does not underlie ♦* the limestone capping 
the hiila to. the n^ as Mr*MoKay appears to Ihink; and it is not marly. 
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Art. -LVI. — Netv Species of Tertiary Shells, 

By Captain P. W. Hutton, P.G.S. 

[Read before the Philosophical Institute of Canterbury^ ^nd July, 1885.] 

In this paper I give descriptions of a few more fossil shells. 
The list of New Zealand tertiary mollusca now numbers about 
46(3 species, of which about 250 still remain unfigured. 

Cyliohna (YonruLA) rbflexa, n. s. 

Shell sub-cylindrical, mucronate posteriorly, smooth, a few 
distant spiral lines at the anterior end. Aperture narrow, 
rather effuse anteriorly, the inner lip being strongly reflected 
over the columella. Length, 0*12 inch. 

Locality, White Eock Eiver, South Canterbury. 

Murex esmnosus, n. s. 

Shell fusiform, with a moderate canal and no spines. Whorls 

- 6i, the first embryonic, the others spirally and longitudinally 
ribbed. Longitudinal ribs rounded, distant, 8 or 9 on a whorl; 
spiral ribs strong, scaly, close, about 10 on the penultimate, 
and 25-30 on the body whorl; those just below the suture 
smaller than the others. Aperture oval, rather suddenly con¬ 
tracted into the moderate and slightly bent canal, which is more 
or less closed. Length, 1‘2 inch ; breadth, 0*6 inch. 

Locality, Petane. 

Distinguished from M. octagonus by the complete absence of 
spines. 

NaSSA SOOIALIS. 

Nma compta, Hutton, Trans.' N.Z. Inst,”vol ix., p. 296*pl. xvi., 

; fig. 9; not of Adams. 

OOLUMBEnnA AN0USTATA, B. S. 

Shell elongato-fusiform, spirally grooved, the spire longer 
than the aperture. Whorls 6-7, flattened, the suture distinct; 
spiral grooves narrow and rather distant, 7 on the penultimate, 
and about 15 on the body whorl. Aperture olongately-oval, not 
contracted in the middle; the outer lip thin (?) (broken). 
Length, 0*48; breadth, 0*16; aperture, 0*2 inch. 

Locality, Petane. A single specimen* 

PeEUROTOMA PLIOATEnLA, n. ,s. 

Shell fusiform, the spire turreted, but not much larger than 
the body whorl. Whorls 8i, the first 1| embryonic, the others 
spirally striated* Spire whorls longitudinally ribbed below the 
smus area, and slightly so at the suture; about 15-17 in a 
whorl. The spiral striations extend over the whole surface, but 
are reduced to two in the sinus area*. On the body whorl the 
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longitudinal ribs are obsolete, except at the suture, where they are 
tolerably strong; the spiral ribs are strong and irregular, the 
intermediate grooves sometimes as bi*oad as the ribs, sometimes 
narrower. Aperture oval, with a very short anterior canal; the 
sinus deep, situated some distance below the suture. Length, 
0*92 ; breadth, 0*88; aperture, 0*42 inch. 

Locality. Wanganui. 

DrILLIA ilSaUISTRIATA, U. S. ♦ 

Whorls 8; the first 11* embryonic, smooth, and expanded into 
a papilla, the others spirally striated and longitudinally ribbed 
in the centre, except the body whorl, on which the longitudinal 
ribs become gradually obsolete. There are 15 oblique longitu¬ 
dinal ribs on a whorl, crossed by numerous low and subequal 
spiral ribs. Sinus area concave and covering the suture, but 
spirally ribbed like the rest. Aperture oval; canal very short; 
posterior sinus small but distinct; the inner lip with a largo 
posterior callus. Length, 0*75; breadth, 0*2; aperture, 0.34 
inch. 

Locality. Petane. 

The spiral sculpture is much stronger than in D. alabaster. 

NaTIOA DAR^VINn. 

Natica soUda^ Sowb., in Darwin’s “Gool. Obs, on South America,” 
p. 265, pi. iii., t 40-41(1846); Zittcl “Eoise dor Palm, p. 42, 

taf. XV., f, 6; not N, solida, BlainvUle, Malao,, pi. 30, t 8 (1826). 

As Sowerby’s name must sink into a synonym, I have called 
this species after the illustrious naturalist who collected it. 

Natioa (Nbverita) arimosA. 

, Natica soUda^ Cat. Tertiary Moll, of in part. 

Shell large, solid, smooth, globose, the spire almost buried; 
the body whorl gibbous posteriorly. Aperiure semicircular, the 
columellar callus very large, filling the posterior portion of the 
apertmre, and eventually covering the whole iimbilical region. 
Length, 2* inch; breath, 2* inch. 

Locality. Trolissic Basin; White Book Eivor, and many 
other places. 

Distinguk^^ N. darwinii hy the short spire, the 

gibbous body whorl, and the covered umbilicus. 

OisRmOTM nonosuM. 

OeritUtm mdulomn, Hutton, “CJat. Tertiary Moll, of p. 12; 
notof Brag. 

Bmum oiNcruM, n. s. ■ 

Distinguished from IL tcrebdMiies by its larger sme, by the 
spire whorls having four, instead of three, spiral ribs, and by 
the body whorl having 6-8 spiral ribs. : 
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I have revived for this species the name which I formerly 
bestowed on B. terebelbides, Martens. 

Struthiolaeia oaloar. 

Struthiolaria cineta, var. 0., Hutton, “ Cat. Tertiary Moll, of N.Z.,” p. 11. 

This species has been found by Dr. von Haast at Tengawai 
Cliffs, South Canterbury; and, as it keeps its characteristic claw 
with great constancy, I think it deseiwes a specific name. 

Struthiolaria spinosa. 

SinitMolaria tvberculata, Hutton, “ Oat. Tort. Moll, of N.Z.,” in part. 

I have now no doubt but that 8. tuberealata, and its variety 
/3. of my catalogue, are distinct species, and I propose to retain 
the name of tuberculata for the variety as more appropriate, and 
to call those forms with spinous tubercles 8. spinosa. This 
latter species is found in the Trelissic Basin, etc., while 
8, tiihercuhta comes from Wliite Eock Eiver, etc. 

CrOLOSTRBMA OBLIQUATA, H. S. 

Shell large, spiral, depressed, smooth (?), with a spiral 
groove above the periphery. 'H^orls 4, increasing rather 
rapidly. Suture deep; umbilicus wide. Aperture oval, very 
obliq[ue. Peristome continuous, sharp. Greatest diameter, 0'8; 
least, 0‘62; height, 0'63 inch. 

Locality. Wanganui. 

A single specimen sent by Mr. Drew- As the shell is worn, 
it is impossible to describe its external surface. 

Waldhkimia ovalis, n. s. 

Shell thin, elongated, oval, the gieatest width rather in front 
of the middle, tapering gradually towards the beak; front margin 
rounded. Surface smooth or with very fine oonceutiic grpwth> 
lines. Valves nearly equally convex, the brachial valve regularly 
arched. Lateral margins nearly straight, anterior margin 
slightly sinuated, concave dorsally. Beak moderate, angled on 
each side ; the foramen rather small, the deltoidal pieces well 
deyeloped. Loop reaching nearly to tlio anterior margin, not 
much expanded; septum extending through half tho length of 
the brachial valve.. Length, 2*1; breadth, 1-5; depth, M inch, 

Locality. Wanganui; Napier. . 

This species combines the shape of W, vincmtiam with the 
small foramen of If. leatieuhrk. 
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Art. LVn.— The Wanganui System. 


By Captain P. W. Hutton, P.G.8. 


{Mead before the FMlosoiMcal ImtUiite of Canterhury^ M Augmt^ 1880,][ 

l^lates Xn., XIIL 


Dr. von Hoohstettrr, in 1804, placed the Wangaiuii Biver beds 
with his Hawke’s Bay series, in the younger of the two groups 
into which he divided our tertiary rooks and he considered 
them to be of pliocene age. He did not, however, visit the 
district, and gave no list of fossils obtained from thero, 

In 1867, Mr. J. Buchanan, of the Geological Survey, made 
a large collection of fossils from between Wanganui and the 
Patea, and ho divided the rocks into a lower blue clay and 
upper sandy beds.® These fossils were examined by Dr. Hector, 
who placed the upper sandy beds in the post-tertiary, and the 
lower blue clay in his upper tertiary or Strutluolaiia bods, 
together with the blue clays of Awatero, Motimau, Awamoa, and 
other places.” 

On a re-oxamination of those fossils, in 1872, I followed Dr. 
Hector in keeping the upper beds in the pleistocene, but sepa¬ 
rated the blue clay of Shakespeare Cliff from the other beds 
associated with it as a separate and younger formation, under 
the name of the Wanganui Ponnatioiu* This I oouBidered to 
be pliocene, and the Awatero series to be upper miocene. 

In 1876, Mr. A. McKay referred to the Watiganui Formation 
some conglomerates and highly Ibssiliferous sands with pumice 
overlying the Napier limestone, between Cape lOdnappors and 
the Mariatotara River.” 

In 1876, Mr. S. H. Cox asoortained tliat a considerable 
thickness of marine strata, with abundance of fossils, mostly 
recent, were superimposed upon the Napior or Scindo Island 
limestone, in Hawke’s Bay,” Ho gave a list of these fossils, 
which Dr* Hector pronounced to be tho same as those from the 
upper beds at Wangaiiui, and ho placed the rooks in tlio 
Wanganui Formation*’^ 

In 1877, Mr. A. McKay traced those beds from the Manawatu 
Gorge to Napier#” giving tliem the name of Eotella beds. In 


* “ Beise dsr dcologisoliGr, Theil I„ u. xl. 

« Trans. NX Inst.,’’voL iL p. 168. 

, ^ CSatalogue of the Oolonial Museum,’^ WoIHngton, 1870, p. 172. 

■. ^ Cat, Tart. Moll, and EMn. New £Ietaand,’» Wellington, 1873 j and 
i Quart. Jour, of the Geol. Soo. of London,’” vol, xxit.. p. 873^ 

: 3^p. Geoh Expl,,’’1874--76, pp. 44 and 49^ 

V 0eol. Bxpl,,’’1874-^^^^ 

\»,‘<Bep.:,<leol* Exp*,' 
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the same year, Dr, Hector, in his new classification of formations, 
considered the upper beds at Wanganui to be pliocene ; and he 
grouped them with the Hawke’s Bay beds as the Kereru Botella 
beds, subsequently called the Kereru series.' The blue clay of 
Shakespeare Cliff was now called the Wanganui series, and put 
into the upper miooene. Indeed, the Director of the Geological 
Survey has never acquiesced in my view that the Shakespeare 
Cliff clay is younger than the miocene. He has always con¬ 
sidered it as upper miocene, placing it formerly with the Awatere 
series, but last year with the Te Aute limestone; the Awatere 
series being now made lower miocene.® It will thus be seen 
that the terms “ Wanganui formation” or Wanganui series” have 
been used sometimes for the upper sandy beds, sometimes for 
the underlying blue clay. 

In January, 1884, I examined the Wanganui District, and 
came to the conclusion that the upper sandy beds cannot be 
separated from the blue clay ; that all are of pliocene age, and 
very different, palasontologically, from the Awatere series or the 
Te Aute limestone. Accordingly, in a paper read to the Geolo¬ 
gical Society of London, in Januarjr, 1885,1 proposed a Wanganui 
system to include both; distinguishing the beds at Wanganui 
as the Putiki series, those at Hawke’s Bay as the Petane series, 
and those on the west side of the Euataniwha Plains, in Waipawa 
County, as the Kereru series,*® at the same time saying that 
these senes were geographical only, and did not represent 
different epochs of time, I had not room in that paper to give 
all tlie evidence on which I relied for proving that these series 
formed a distinct system well marked off, both palssontologioally 
and stratigraphioaUy, from the older Pareora system ; and the 
object of the present communication is to furnish this, together 
with other evidence, which I obtained during a visit to Hawke’s 
Bay last January. However, in order to save space, I have not 
thought it necessary to give separate lists of the fossils from 
each locality, but have contented myself with one list of all the 
species known from the Wanganui system, with the localities in 
which each has been found. Kereru I have not visited, and 
have no list of fossils from there; but, according to Mr. McKay, 
they are the same as those found at Matapiro Station, on the 
Ngaruroro Eiver. Of course my visits, both to Wanganui and 
to Hawke’s Bay, were far too short to allow me to work out the 
stratigraphioal relations of all the different beds; but! think 
that what 1 have seen, together with the large colleotionB of 
fossils that I have oxamined, will be sufficient to lay the forin^ 
dation for a correct classification of the beds^ and will enable 
local geologists to work out the details. 



888 Trcmsaotiom* — Geology* 

WANaANtrx Distbiot. 

Th& beds near tbe mouth of the Wanganui Eiver were, I 
believe, first described by the Hon, W. Mantell in the ** Quarterly 
Journal of theG-eologioal Society of London,’' -^ but, unfortunately, 
I am unable to refer to his papers. In 1867, Mr. J. Buchanan 
examined the district for the Geological Survey of New Zealand. 
The results of his researches, together with a section of Shake¬ 
speare Cliff, were published in 1869 in the ‘‘ Transactions of the 
N.Z. Institute.*’® He divided the rooks into “an upper sandy 
and lower clay stratum, and separated by a deposit of sand 
of varying thickness, being at least 12 feet at Shakespeare 
Cliff, at Wanganui, the whole covered by a heavy deposit of 
sands and gravels containing a cemented gravel bed, also of 
variable thickness, the material from which is in common use 
for the construction of roads throughout the district.” 

In 1874, Mr. 0. W. Purnell read a paper to the Wellington 
Philosophical Society “ On the Wanganui Tortiaries.” ° He 
divides the beds into three groups. “ The oldest fossiliferous 
stratum within a radius of four or five miles from the town 
of Wanganui is the tuff [with pumice] in tho cliffs on the east 
bank of the river [at Kaimatera]; the next oldest, the blue clay, 
at Shakespeare Uliff; and the youngest, the beds overlying 
the blue clay and those at the Landguard Bluff.” Mr. Purnell, 
however, mistook ordinary^ clay for “ volcanic mud,” and ho 
considered the recent alluvial deposits of tho river, containing 
pumice, to pass under the blue clay at Shakespeare Cliff. 

In 1875, Mr. Kirk made a collection of fossUs from Wanganui 
for the Wellington Museum.* 

In 1882,1 received from Mr. S. H. Drew, of Wanganui, a 
collection of fossils made in the neighbourhood, with the re<iuest 
that I would name them for him. It contained several new 
species, which I described in the “ Trans. N.Z. Inst.,” voL xv., 
p. 410. In 1888,1 again received another and much larger 
collection, which also contained some new forms, and I came to 
the conclusion that it would be advisable to publish a new list 
of all the mollusoa which hod been recorded from this interest- 
ihg locality. However, before doing so, I wished to oxamino the 
district myself. Accordingly, in January, 1884,1 paid a visit 
to Wanganui, and, under Mr. Drew’s guiuanoe, spent three days 
in examining the sections near the town, and one day at Patoa, 
with the following results* • , 

The base of Shakespeare which stands bn the left 
bank of the river, opposite to the town of Wangamii, is formed 
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of blue clay (PL XII., fig. 1, a), about 40 feet thick, and full 
of fossils. A layer of yellow sand (6) rests upon this clay, 
apparently quite conformably; it is about 20 feet thick, and 
contains broken shells. Then comes a thin bed of sand, 
about 4 feet thick, with abundance of fossils. Then another 
bed of sand, about the same thickness, followed by a bed of 
gravel (c*) cemented by iron oxide. This is followed by a bed 
of dark green sand [b). All these belong to the Wanganui 
system; they have suffered much denudation, and are overlain 
quite unconformably by a series of silts and gravels {d) which 
are unfossiliferous. 

At Landguard Bluff, or Putiki, near the mouth of the river 
on the left bank, the blue clay is not seen, but the upper beds 
are largely developed. The lowest stratum is yellow sand with 
broken shells, followed by sand with shells (Fig. 2, sands and 
clay, cemented gravel (c), and greensand, as at Shakespeare Cliff. 
But above the greensand is another bed of sand with shells (b) 
and white clay. At the point forming the Bluff, there is a fault 
of about 80 feet (i»), caused apparently by a land slip. Bound 
the point some small beds of , lignite lie on tho cemented gravel. 
The upper beds are denuded, and overlain unconformably by 
unfossiliferous silt and gi*avels, as at Shakespeare Cliff. 

The Wanganui system in this district may therefore be 
I'epresented as follows, the known thickness being between 150 
and 200 feet:— 

Futiki Seriest near Wanganui, 

9, White clay, about 4 feet. 

8. Sand, about 12 feet. 

7. Sand with fossils, about 6 feet. 

Greensand, current bedded, about 25 feet. 

5* Cemented gravel, from 10 to 20 feet. 

4. Sand with clay, from 4 to 50 feet. 

8. Sand with fossils, from 4 to .10 feet. 

2* Sand with broken shells, from 12 to 20 feet, 

1. Blue clay with fossils, 40 + feet. Bottom not known. 

No ptimioe has been found in any of these beds. The blue , 
clay is quite conformable to the upper beds, and contains the 
same fossils, I know 188 species of mollusca from the blue 
clay, all but 21 of which also occur either in the upper beds or 
in the Potane series. But of those 21, thirteen are still living in 
the New Zealand seas, and must therefore have been living when 
the upper beds were being deposited, although their remains 
have xiot yet been found in them. This leaves eight species out 
of 188, as distinctive of the blue clay, and of these only one— 
Vertnetm WMili/erus-^is found in the Pareora system. This 
small difference between the fossils of the blue clay and those of 
the ujjper^ beds is easily accounted for by difference of statiou; 
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it is much less than the difference between the upper beds and 
the Petane series* The number of species from blie upper sandy 
beds is 156, of which 72 per cent, are recent; while of the 188 
species from the blue clay, 77 per cent, are recent. Evidently 
we cannot disconnect the blue clay from the upper beds. 

On the sea coast at Patea, south of the mouth of the river, 
blue clay with fossils passes up gradually into a blue micaceous 
sandy clay, apparently unfossiliforous. Upon this lies abotit 
12 feet of yellow sand; then cemented gravel 4 loot thick, 
followed by gray sands, and then red^ and yellow sands. The 
upper beds form the cliff, and not being very accessible,^ I did 
not examine, them closely, but I could find no fossils in the 
tumbled blocks. The sequence is remarkably like that at Wan¬ 
ganui. The yellow sand is distinctly separated from the blue 
micaceous clay upon which it rests, but without any appearance 
of unconformity, The number of species obtained from the blue 
clay is 26, of which 77 per cent, are recent. Three species of 
Pareora shells, not known from any other part of the Wanganui 
system, have been found in the blue clay at Patea, ^ They are 
Oliva neozelanica^ Stnithiolmia migulatUi and a species of Cu» 
cuUm (fragments). 

On the left bank of the.Wanganui River, about four miles 
above the town, a very good section is seen at Kaimatera Cliff; 
but the beds here differ much from those at Putiki Point. The 
lowest beds seen are a series of sands and silts (PL XIIL, 
fig, 8, a)^ without fossils. These are overlain, apparently 
unoohformably, by a bed of sand with shells and mtmerous 
small fragments of pumice. This is followed by a tluclc series 
ofsands much cuitent-^bedded (/>); ibis again by a loosely 
cemented gravel-bed (<?), Oyer this comos another bed of sand 
with fossils; the whole being covered unconformably by im- 
fossiliferotis silt and gravel (^Z), as at Wanganui. Those beds, 
b and c, may bo called the Kaimatera bods, Wo obtained, 
in a few hours, 47 species of shells from these sands, 44 of 
which, or 98 per cent., wore recent. The three supposed 
extinct specios mQ>,*TropJmn TmeUta and 

llkdla meUmoB Of these, the two first are closely allied 

to living spocios, and the third is abtindatii in Australia 
and Tasmania; conBequently, I think tlieso bods are of 
pieistooone age, and should be kept out of the Wanganui system. 
Whether the apparent unconformity between a mA h is a real 
Olio or not I cannot sayi as the tipper beds arc much oumut- 
beddedi and the exposed section is two short to place much 
"dependenoeon,,..: - 

'Hawke’s.:'BAV-D ismioT*'-- 

first to repiOrt on this district. He 
^^scribed the:; ti^ Mohaka to Pet^ci 
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and considered that that portion lying between Pohui and the 
Mangapikopiko (=Purohntangihia) Eange was an older formation 
underlying unconformably the limestones of Te Waka and the 
Purohutangihia.^ 

In 1876, Mr. S. H. Cox considered that the whole of the 
tertiary rocks from Pohui to Napier formed a single coinform- 
able series, which might possibly be divided into upper and 
lower.* In the same year, Mr. Percy Smith recognised an 
unconformity near Pohui, between the Mangaharuru sandstone 
and the overlying beds to the south.® 

In 1877, Mr. A. McKay gave a section along the Ngaruroro 
Eiver,"^ which, as well as the geological map of the neighbour¬ 
hood, appears to be very correct in all the places examined by 
me. 

Last January I spent a fortnight in Hawke’s Bay, and, 
accompanied by Mr. A. Hamilton, who had previously sent me 
many fossils, I examined the section from the Upper Mohaka 
to Petane, the country about Puketapu, and the valley of the 
Ngaruroro Eiver, from Hastings. to Kikowheru Creek, on Mr. 
Walter Shrimpton’s station of Matapiro. I made the following 
obsemtions. 

In the Upper Mohaka, where the road from Napier to Lake 
Taupo crosses the river, tlae rocks are grey or brown argillaceous 
sandstone (Fig. 4, a), containing the following fossils:— Stmthio- 
laria tuhemdata, S. sulcata, and a species of Oucullm, They may 
be referred with safety to the Pareora system. These beds are 
very thick, more than 800 feet, and are overlain by a thick 
stratum of hard shelly limestone (b) forming the Te Waka 
Eange, and known as the Pohui limestone. At the Mohaka 
the beds dip to the S.E., at an angle of 25*^, but at Pohui they 
flatten to S.S.E. 10^ 

South of Pohui, we came across a newer series of rocks, 
resting unoomformably on the denuded surface of the Pohui 
limestone and the underlying sandstones. This is the ootn- 
menoement of the Petane series. It dips here about S.S.E. 15^, 
and at'Petane not more than 6® to: the^S^S.B., but a slight 
anticlinal fold occurs before reaching Petane (fig. 4); The rooks 
of the series are as follows, in descending order:— 

Two or more thick bands of limestone, with beds of 
calcareous sand (Petane limestone), sometimes passing 
into blue clay (/). 

4. Brown sandstones, with a band of conglomerate (^)* 

8. Blue clay, knpwm locally as ‘*papa,’' {d), 

X Bep. Ceol. Bxpl.,” 18704X, p. m 
: « ‘:*Bep, a 60 l. Exp1874-76, p. 97, . 

^ 7?rans. N.2. Insi,” vei.;ix., p. 065. ^ 

* <^Bep. <l$ol* Expl.,” 1876-77, p. 83, an^ . 
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2# Gtrey and brown sandstone, with several bands of con¬ 
glomerate (o). 

1* Bluish argillaoGOus sandstone («). ' 

The whole series is estimated by Mr. Poroy Smith to be 
4,000 foot in thickness. I could detect no pumice in any of 
these beds, but it occurs in abundance at Titiokura Sacldlo, 
between Pohui and the Mohaka,^ and at other places in bods 
lying unoonformably on the Petano series, as has already been 
pointed out by Mr. Oox. I know 174 species of molliisca from 
the upper beds (4 and 0), of which 65 per cent, are recent. 

At Pulcetapu, on the Tutaekuri Eiver, the Petane limestone 
is largely developed, and can be well studied on both banks of 
the river at Moteo, a little above Puketapu. Here, amongst 
other shells, we found a broken and worn fragment of Pecten 
triphooki, which is now in my collection. It is doubtful 
whether this is a rolled fragment derived from the Napier lime¬ 
stone, or whether it lived during the Wanganui period. If the 
latter he correct, other specimens will, no doubt, be foim^ 
Below the limestone comes a calcareous sandstone, and a littld" 
higher up the river this is seen to be underlain by sands and 
shingle-beds, with fossils, like those at Petane. There is no 
appearance of the blue clay hero; neither could we find tho 
pumice sands, mentioned by Mr. McKay as occurring under 
the limestone at Puketapu.® 

At Matapiro Station, on the Ngaruroro Eiver, the limestones 
and odcareous sands (PI, XIII., fig. 0, c) belonging to the Petane 
series, which form the tops of tlie hills, are underlain by a thick 
bed of sandy clay {b); and below this, in the bed of the 
Eikowheru Greek, occur beds of fine gravel, sand, and thin bods 
of clay (a), dipping S.E. at angles varying from 20*^ to 6®. Those 
contain aDundaiice of fossils. We collected 06 species, of which 
71 per cent,'are recent. In somo very limited spots the sands 
are pale yellowish-white and of small specific gravity. Those 
patches may be formed of decomposed pumice, although I could 
not recognise pumice with certainty by moans of a lonB, No 
doubt they are the pumice sands mentioned by Mr. McKay as 
boorirriDg sparingly in Kikowheru Crook.® 


EaMriON to tun Pamoka StstrsM. 


No junction between the Wanganui system und the Pareora 
system has as yet, been obsemd on the western side of the 
Wellington Provincial District, although the i^areora system 
undoubtedly exists up the Waitotara Eiver. But on the, ee^stern 
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eide of tho Wellington Provincial District, and in Hawke’s Bay, 
several junctions occur. 

1. At Poliui, on the Napier and Taupo Eoad, an uncon¬ 
formity exists, as was first pointed out by Mr. Percy Smith. 
^See fig. 4.) According to Mr. Percy Smith, this unconformity 
is very plain some 12 or 14 miles north of the road, where the 
lowest bods of the Petane series, called ‘‘ Middle Papa” by Mr. 
Smith, dipping at an angle of about 10°, abut against the steep 
face of the Maungaharuru sandstone ” (Pareora system) at an 
angle of 29° 80'. ^‘This unconformity,” Mr. Smith says, ‘‘is 
a marked feature in viewing the country anywhere near the line 
of strike of the beds, where the older strata * . . are seen 
dipping at a considerable angle, forming hills which are quite 
characteristic and different in shape to the Papa hills of the 
overlying formation.”^ 

2. At Napier, the tmconformity between the two systems is 
quite clear; but this I have described in another paper read this 
year to the Institute (“ On the Geology of Soinde Island ”). 

8. Further south, Mr. McKay has shown complete uncon¬ 
formity between the two systems at Mount Vomon, near Waipu- 
kurau.^ 

4* In the East Wairarapa tihe pliocene beds on the east side 
of Palliser Bay, which probably belong to the Wanganui systepa, 
are said by Mr. McKay to be unconformable to the upper mio- 
oene rooks (Pareora system) upon which they rest.® 

5. Again, Dr. Hector has shown that the pliocene (Wanganui) 
and miocene (Pareora) systems are unconformable at Oneira in 
Taranaki.* 

We may, therefore, confidently assort that there is a wide 
spread unconformity between these two systems, and that they 
are separated by a period of elevation during which denudation 
was active. 

Of the 279 species of moUusca known from the Wanganui 
system, 179 are not found in the Pareora or older rocks. While 
of 288 species found in the Pareora system, 180 are not found 
in the Wanganui system, nor in the seas of New Zealand.® 
The palsQontologioal break is, therefore, well marked. The prin¬ 
cipal characteristics of the Wanganui system are the presence of 
Trophanf Colmihella^ Turrieula^ and Mytilicardw; as well as the 

^ ‘‘Traui N.J2. Insi,’’ vol. ix., p,. CCS, pi. xiii., see. No. 2* In section 
fisfo. 1 of this paper, No. 7 (Middle Papa) should evidently bo No. 9 (gritty 
sandstone). No, 7 apparently thins out to the south before roaohing Pohm, 
as mentioned by Mr. Smith on page 660. 

a “ Bep. aeol. Bxph,” 187S-79, p. 72. 

aBop, 06ol 1678-79, p; 84. 

*‘ Eep* Oeoh Bxpl.,” 1866-67, p. 2, and section. 

» I'h© discrepancy between these numbers is owing to three species of 
recent moUusca occurring in the Fareora system, none of which have as yet 
been loimd in the Wanganui system. 
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absence of Peristemia, Nassa, Mitra, Gomis, and TJmopm, all of 
which ooonr in the Pareora system. Also, in the Wanganui 
system, the species of Turritdkt, Dentalium, Cythe-roa, Cardium, 
Fectm, and Ostrea, are small in comparison with the large si^eoies 
of each of these genera found in the Pareora system. 


Divisions of the Wanganui System. 

The following ten or eleven species of Paroora mollusca have 
been found in the Petane series, but not at Wanganui nor at 
Patea: —Siphonalia nodosa var. conoidea; Pkwmtoma jiayoda, 
Natica gihhosa, Struthiolaria fraseii, TmcMtii alia, I'urritella 
ambulacrum, ¥cnm mridionalis, Cardita patarjonwa, Perna, sp. 
ind.; Pectm triphooU (?), Pecte/n semiplkaim. I therefore sup¬ 
pose that this series is older than the blue clay of Shakespeare 
Cliff. This opinion is confirmed by the percentage of living 
species found in the beds, which is 6C to 71 per cent, in the 
Petane series, and 72 to 77 per cent, in the Putild series. We 
may therefore provisionally divide the Wanganui system into 
two series, which may perhaps overlap in time :— 

2. PuMki Series, including the blue clay of Shakespeare 
,, Cliff and Patea. 

1. Petam Series, from the Eiver Bek to the Ngarnroro. 

The Baimatera beds should be separated from both these 
series, and referred probably to the pleistocene period. 

The position of the Kereru series still remains uncertain, as 
ho. list of fossils from that locality has as yet been published. 
According to Mr. McKay,* and to Mr. Cox,** the pries contains 
considerable quantities of pumioe sand, and possibly, tlioroforo, 
it is on the same horizon as the Kaimatera beds. 

The value of taking the percentage of recent species of 
moliuBcain a tertiary rook, as a test of its relative ago, has 
iBometimes been called in question. This has arisen, I think, 
fiwm a misconception of the limits of the method. If it bo true 
tihat species have gradually changed, or that they have been 
gradually introduced into an area—-which no ono;disputes~thou 
it must be true that, in each epoch, tlio nearer we approach to 
the present time the nearer must be. the resemblance between 
the fauna of the epoch and . that of the present timei Indeed, 
ihe same holds good if, instead of assuming padual change, wo 
vassume that the ancient fauna was altered by successive inigra- 
Mens into the area; for it is evident Miat tlio percentage tost 
would be of great value here in ascertain,ing the relativo ages of 
the Vanotis .niigratiohs; for each migration would bring many 
spemes simils* to.; or allied to those now living, consequently 
tms p^oeptage system is bf .tiie^^ importance in tesfemg 
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the relatire ages of any two sets of beds belonging to the same 
biological province. But it does not follow that this metliod 
can be trusted for correlating with accuracy sets of beds in 
widely distant areas. On the contrary, different districts have 
undergone different physical changes, and wo have therefore 
every reason to suppose that alterations in floras and faunas 
would proceed with unequal rapidity in different parts of the 
world. At the same time, as the replacement of a whole marine 
fauna can rarely be sudden, it follows that the percentage system 
has some value even here. But it must always be used in con¬ 
junction with a comparison of the specific forms of the two 
areas. And here, again, it is only the wide ranging ocoanic* or 
deep sea species—such as sharks, cephalopods, and a few bi¬ 
valves—which should be depended upon for evidexioe, but these 
wide ranging forms are of the very greatest value in correlating 
strata all over the world. 

In the present case we have no wide ranging species that 
can help us in determining the European equivalent of the 
Wanganui system, and the , percentage of recent species is our 
only resource. AJl geologists, however, would, I think, allow 
that it belongs to pliocene, the only question being: to what 
part of the pliocene should it be referred? and this may be loft 
for the present undecided. Excluding the Kaimatera beds there 
are 278 species of mollusca known from the system, and of 
Uhese 68 per cent, only are recent. This percentage is, how¬ 
ever,' likely to be increased, as many of the supposed extinct 
species are minute, and may have been overlooked as living 
forms. The reason the percentage of recent species is less in 
the whole system than m any of its separate series or beds, is 
that the recent species are more abundant individually, and 
more widely distribute than the extinct forms, which are 
usually rare and local. The following genera, found in the 
Wanganui system, are not known to live in the seas of New 
Z ealand:— Mngimla^ Oliva, Sigaretus, EuUma, Eulmella, A 
mete, Cerithium, EUella, LuttaHa^ Lonpes, Macrodon, Omullm 
(?), Pema; but probably those genera which contain minute 
species only will yet be detected. 


Of the localities attached to the species in the following list, 
Putiki ” means the upper sandy beds of the Wanganui system 
in the neighbourhood of Wanganui. Shakespeare Oliff ’* 
means the blue clay at Shakespeare Oliff, and on the sea coast 
near Wanganui. *‘ Petane” means the district round Petane, 
including Napier and Puketapu. 

'Descrijptions of the corals and Bryozoa from Wanganui will be 
foundih the Paleeontology of New Zealand,” part iy*, by the 
Eev. J. Temsoh^Woods (Wellington, 1880). A fewBryozdaftom 
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Petane are mentioned by Mr. Waters in tbe “ Quarterly Journal 
of the Geological Society of London,” vols. xxxix. and xl., and 
a list by Mr. G. E. Vine, junr., of the Poraminifcra from 
Petane, is given by Mr. A. Hamilton, in the “ Transactions of 
the New Zealand Institute,” vol. xiii., p. 898. 

MoiIiUSOA. OF TUB WaNGANUI SvSTBM. 

CEPHALOPODA. 

1. Sepia, sp. 

Petane. Two small delicate muorones, apparently belonKinc 
to this genus. 

GASTEOPODA. 

PULMOHATA. 

2. Patula coma, Gray, in Dieffenbach’s “ New Zealand,” vol. ii,, 

p. 263. 

Petane. 

Tkerasia thaka, Hutton, “Trans. N.Z. Inst.,” vol. xvi., 

p. 182. 

Petane; Matapiro. 

L Amphibola aveUana, Chemnitz, “Coach. Cab.,” vol. v., 
f. 1919,1920. 

Napier. 

Omsthobeasohiata. 

6. RingieuU miplmta, Hutton, “ Trans. N.Z, Ihst.," vol. xvii., 

: .P*818, 

Petane. 

6. TontGtMwi pocAys, Watson, “Lin. Sbo. Jour.,” vol. xvii., 

p. 881. 

Wanganui; Petane; Shakespeare Cliff, 

7. TomateUa aZJa, Hutton, “ Oat. Marine Moll, of N.Z.,”:p. 51 

(Swcimlus), 

Shakespeare Onff ; Wanganui. 

8. Tomatella MrU, Hutton, “ Oat. Marine MoU. of N.Z.," p. 61 

Shakespeare Ohff. Earo. Perhaps a variety of tho last 
'species.. 

Hutton, Cat. Marine Moll, of N.Z.,” p, 62. 
rotaao* ^ouiid also in th© Eareora systoxu* 

'''-'V' V P«0T0»BAN0HUt4. ;' 

lOe Murm dngad, Orosse, Jonr. do Conch,,'' vol xl, p* 80, pi, 1 
(Tmm ; T. mlmdica, Hutton, “ Cat. Tort. Moll, of 
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11. Murex neoselanicus, Quoy and Gaimard, “ Voy. Astrolabe," 

Zool., ii., p. 529, pL 36, f. 5-7. 

Shakespeare Cliff; Petane ; Matapii’O. Found also in the 
Pareora system. 

12. Murex octagonus, Quoy and Gaimard, “ Voy. Astrolabe,” 

Zool., ii., p. 681, pi. 86, f. 8-9. 

Shakespeare Cliff; Wanganui. 

18. Mur&c espinosm, Hutton, “ Trans. N.Z. Inst.,” vol. xviii. 
Petane; Matapiro. 

14. Trophon amhigum, Philippi, Abbild., F-imis, pi- 1, f. 2. 

Wanganui; Kaimatera ; Petane; Matapiro; Shakespeare 
Cliff. 

16. Trophon cretaceus, Eeeve, “ Conch. Icon.," Fusim, f. 48. 

Wanganui; Shakespeare Cliff. A large series of specimens 
have led me to think that this species is distinct from the last. 
It is distinguished by the more numerous spiral ribs. 

16. Trophon stangen, Gray, (Fwm), “ Dieff. N.Z.,” vol. ii., p. 280. 
Wauganui; Eaunatera. 

17. Trophon ohmemmi, Hutton, [Pwpnra), “ Trans. N.Z. Inst.," 

vol. XV., p. 181. 

Wanganui; Kaimatera. 

18. Trophon duodeeimus, Gray, in “ Dieff. N.Z.,” vol. ii., p. 280. 
Wanganui; Eaimatera: Petane; Matapiro ; Shakespeare 

Cliff. 

19. IVop/toM m82JMs, Gould, (Fmsms), “ Pro. Bost. Soo. Nat. Hist." 

vol. iii., p. 141. 

Wanganui; Petane; Matapiro; Shakespeare OlifE, Still 
living at Terra del Puego. Our species may be distinct. 

26. Trophon eapansus, Hutton, “ Trans. N.Z. Inst.," vol. xv., 

..'.'p.AIO. ■■■• 

Wanganui; Eaimatera; Petane; Matapiro ; Shakespeare 
Cliff. . ■ 

21. Trophon plebeius, Hutton. (2<’um), “Gat. Marine Moll, of 

..N.Z.,”p.9. 

0^_^anganui; Eaimatera; Petane; Matapiro; Shakespeare 

22. Polytropa striata, Martyn, “ Univ, Conch.," pi. 7 {Bueeinum). 
Eaimatera. 

■28. Fmsms australis, Quoy and Gaimard, “ Voy, Astrolabe,” Zool,, 

, ii., p. 496, pi. 84, f. 9-14. 

Wanganui; Kaimatera; Shakespeare CM. ’ 

24; Fwstw s^ralis, Adams, “ Pro. Zool. Soo.," 1866, p. 221. 
Petane; Shakespeare OlifE, 
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26i Taron dubius, Hutton, (Trophon), “ Jour* de Conch./’xxvi*, 
p. 13. 

Wanganui, 

26. SiphonaMa mmidarma, Ducloa, “ Mag. 55ooL,” viii, 
Wanganui; Kaimatera ; Petaiio; Matapiro; Shakespeare 

Cliff, Found also in tho Pareora syskun. 

27. Siphonalia candata, Qixoy and Gaimard, “Voy, Astrolabe,'' 

Zool ii., p. 003, pi 84, f. 2a~-21. 

Wanganui. Found also in tho I'areora system. Perhaps a 
variety of the last, 

28. Siphonalia dilatata, Quay and Gaimard, Astrolabe,'^ 

Zool. ii., p. 498, pL 84, f, 15-10. Ftmis sulmJUmm, Sowh. 
in Darwin’s Geol Obs. in S. America.” 

Shakespeare Cliff; Petano; Matai>iro. Pound also in tho 
Pareora system. 

29* Siphonalia nodosa, Martyn, ** Univ. Conch.,” Bnccinum, pL 5. 
S, nodosa, var, B. (Hutton), is tho young. 

Kaimatera; Shakespeare Cliff; Patea; Petano; Matapiro. 
Found also in the Pareora system, 

Var. <Jonoid<fa, Hutton; S. mdosa, var, D., Hutton, ‘‘Cat. 
Tort Moll of N.Z,” 

Petano ; Matapiro. Found also in tho Pareora system, 
PosBibly the same as Purptira emoidea, Zittol 

SiphomUamlmdom^ Hutton, “ Trans. H.Z. Inst.,” vol ix., 
p. 696, pL xvl, f. 7 (OomimUa)^ 8, nodom, var, 0,, 

Shakespeare Cliff ; Matapiro, Found also in tho Pareora 
system. 

dly Siphonalia (?) dngtdata, Hutton, “ Trans, H.Z. Inst,,” 
vol xvii., p. 815. 

Bhakespearo Cliff; Petano, 

82. Pisania limata, Martyn, “ Univ, Conch.,” Buco*, pl» 48. 

Wanganui; Kaimatera; Petano; Shakespeare Cliff. Found 
also in the Pareora system, 

Var, Hutton^ “ Oat Marino Moll of N.Z./’ p, 9 

/“Wanganun:''."’ 

88 . Hutton; Co^ninella striata, Hutton, “ Trans* 

p. 458 ; not Pmnia stHata, Gml, 
WMganui; Petano ; Matapiro ^ Shakespeare Cliff, 

Pisaniadr^^ Trans, M.Z. Inst.,” voh tv., p* 410* 
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85. CominelU maoulata, Martyn, “ Univ. Oonch.,” J5uoc., jjl, 49. 
Wanganui; Matapiro (a large variety). Found also in the 

Pareora system, 

86 . Comvnella maculosa, Martyn, “ Univ. Oonch.,” Bum,, pL 8. 
Petane. 

87. Oomindla virgata, Adams, “ Gen. Moll.,” pi, 16, f. 6tt. 
Shakespeare Cliff; Kaimatera. 

38. Conimella antamtica, Eeeve, Conch. Icon.,” Buminmn, 
f. 80. 

Petane; Matapiro. 

89. Cominella accuminata, Hutton; C, elongata, Hutton, Trans. 
N.Z. Inst.,” vol. xvii., p. 816, pi. 18, f. 5; not C. dongata, 
Bunker. 

Shakespeare Cliff. 

40. Comindla lurida, Philippi, ** Zeitschrift f. Malak.” 1848, 

p. 187. 

' Wanganui; Petanis; Matapiro j Shakespeare Cliff. 

41. Comindla Eeeve, “ Conch. Icon.,” Bucmmm, t 12. 

Petane. 

42. Comindla huttoni, Kobelt, “ Oat. d. Gattung,” Comindla, 

p. 238. 

Matapiro. 

48. OUm neozelanioa, Hutton, “Trans. N.Z. Inst,,” vol. xvii., 
p, 814, pL 18, f. 1. 

: Patea. Fomid also in the Pareora system, 

AnoHlaria australis, Sowh*, “ Bp. Conch.,” 1880, pi. 7, 
f. 44-46. 

Kaimatera; Wanganui; Patea; Petane; Matapiro; Shake¬ 
speare Cliff. Found also in'the Pareora system. 

46. Amilkma lata, Hutton, “Trans. N.Z. Inst,,” vol. xvii., 

■. p.825. : 

Patea; Petane; Matapiro; Shakespeare Cliff. Found also 
in the Paroora system. . ^ 

40. Colnnihdla mrians, 13^^^ “Trans. N.Z. Inst.,” vol. xvii., 
p. 814, pi. 18, f. 2. 

Petane; Shakespeare Cliff. 

47. thoava, Eeeve, “ Conch. Icon.,” f. 289, 

Wangmiui; Petane; Shakespeare Cliff/ 

48. ; voL xvii,, 

' s-;8i4. 

PetanejM^ 
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49. OoZwmMfo cawc^^Zam, Hutton, ‘‘ Trans. N.Z. Inst.,” voL xvii., 

p. 814. 

Wanganui; Petane. 

50. Golumhella angustata, Hutton, Trans. N.Z. Inst.,” yoI. xviii. 
Petane. 

51. Margimlla iranslucida, Sowb., “ Thes. Conch.,” vol. i., 

p. 876. 

Wanganui; Petane; Matapiro. Found living in Australia. 
This may be the M, propinqua (Tate), referred to by Mr. T. W. 
Kirk in “ Trans. N.Z. Inst.,” vol. xiv., p. 409. 

.52. Marginella attenuata, Eeeve, Conch. Icon.,” f. 116; 

M, Keeton^ Kirk, Trans. N.Z. Inst., vol. xiv., p. 409. 
Petane. Pound living in Australia. 

58. Marginella- angasi. Brazier, “Jour.de Conch.,” .1870, p. 804. 
Wanganui. Pound living in Australia, 

54. Volutapacijioaj Solander, “Cat. Portland Mus.,” No. 4089 
Shakespeare CM; Patea; Petane.; Matapiro; Wanganui. 

Pound also in the Pareora system. 

Var. elongatUf Swainson, “Exot. Conch.,” pi. 20, 21. 
Wanganui. Pound also in the Pareora system, 

55. Valuta gradliSt Swainson, “Exot, Conch.,” pi. 42, 43. 
Petane; Matapiro; Shakespeare CM. Pound also in the 

Pareora system. 

56. Turricula ruhigmosa^ Kutioix, “ Cat. Marine Moll, of 

N. Z.”p.20. 

Wanganui; Petane. : 

57. Turricula jnaryiwaia, Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 
Wanganui. 

58. Turrzetila pUmatay Hutton, “ Trans. N.Z, Inst.,” vol. xvii., 

p. 815, pi. 18,18. 

Wanganui 

B9, FurricuU “ Trans. N.Z. Inst.,” vol. xvii., 

p. 826* 

' ,'Petane. 

60.- Terehra trktu, Pro. Zool* Soc.,” 1859. 

Shakespeare Cliff ^ Kaimatera; Patea; Petane. 

61; “Trans. N.Z. Inst*i” vol xvii., p. 

i8,x^ . , 

; W Potane; Matapiro. Pound also in the Pareora 
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62. PleuTotoma payoda, Hutton, “Cat. Tertiary Moll, of N.Z.,” 

p.5. 

Petane; Matapiro. Found also in the Pareora system. 

63. Pleurotoma albula,''Rutton, “Cat. Marine Moll, of N.Z.’’ 

p. 12. 

Petane; Matapiro. Found also in the Pareora system. 

64. Pleurotoma «m7w, Hutton, “Trans. N.Z. Inst.” vol. xvii., 

p. 817, pL 18, f. 9. {Glathurella ?) 

Wanganui; Petane. 

65. Pleurotoma huchariani^ Hutton, “ Cat. Tertiary Moll, of 

N.Z.,” p. 4. 

Wanganui; Petane; Matapiro; Shakespeare Cliff. Found 
also in the Pareora system. 

66 . Pleurotoma neozelanica, Smith, “Ann. and Mag. Nat. Hist.,” 

series 4, vol. xix., p. 492, 

Petane; Shakespeare Cliff. 

67. Pleurotoma tuherculata, Eirk, “ Trans. N.Z. Inst.,” vol. xiv., 

p.409. 

Petane. 

68 . Pleurotoma plicatella^ Hutton, “Trans. N.Z. Inst.” vol 

xviii. 

Wanganui. 

69. Drillia maorum, Smith, “ Ann. and Mag. Nat. Hist.,” series 

4, vol. xix,, p. 497. 

Petane. 

70. DriUia Imis, Hutton, “ Cat. Marine MoU. of N.Z.,” p. 12. 

, Petane.; Shakespeare Cliff. 

71. Drillia alabaster, Eeeve, “Pro. Zool. Soc.,” 1843, p. 181. 
Wmgmxd; Matapiro. Pound living in Australia. 

72. Drillia wari^amienm, Kntion, “Cat. Tertiary Moll, of 

N.Z.,”p.4. 

Petane; Matapiro; Shakespeare Cliff. Pound also in the 
Pareora system. Much like A subaqualis, Sowb., in Darwin's 
Observations on the Geology of S. America.” 

78. Drillia aquUtriata, Hutton, “Trans. N.Z, Inst,,” vol. xviii. 
Petane. , 

74. Hutton, “ Trans, N.Z. Insi,” vol. xvii,, p. 
Petane., , ' ■ 

75. Daphmlla lymneiformis, Eiener, Plewrot* 62, t. 22, f. 3, 
Shakespeare Cliff. 
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76. Daphnella striata, Hutton, “ Cat. Tertiary Moll, of N.Z.,’’ 

p. 6 {Bela), 

Petane; Shakespeare Cliff. Found also in the Pareora 
system. 

77. Daphmlla lamnosa, Hutton, Trans. N.Z. Inst./* vol. xvii., 

p. 817. 

Shakespeare Cliff. 

78. Clathurella dictyota, Hutton, “Trans. N.Z. Inst.,” vol. xvii., 

p. 316, pi. 18, f. 8. 

Wanganui; Petane. 

79. Clathurella dnclairi, Smith, “ Ann. and Mag. Nat. Hist.,’' 

series 5, vol. xiv., p. 320. 

Wanganui; Petane; Shakespeare Cliff. 

80. Clathurella hamiltoni, 'Eoaiion, “Trans.. N.Z. Inst.,” vol. 

xvii., p. 816, pi. 18, f. 7. 

Petane; Matapiro; (small variety). 

81. Clathurella ahnormis, Hutton, “ Trans. N.Z. Inst.,” vol. 

xvii., p. 816. 

Petane. 

6^, Triton spengleri, Lamarck, “ Anim. sans Vert., ed. 2, vol. 
ix., p. 627. 

Wanganui. Found also in the Pareora system. 

88 . Cassis pynim, Lamarck, “Anim. sans Vert.,” ed. 2, vol, 
X., p. S3, 

Wanganui;; Shakespeare Cliff. 

NaUca neozelanica, Quoy and Gaimard, “ Voy. Astrolabe,'"' 
Zooi. ii., p. 287, pL 66, f. 11, 12. 

. Wanganui; &iiriatera; Patea; Petane; Matapiro ; Shakes¬ 
peare Cliff. Pound also in the Pareora system. 

85. Natica gibbosa, Hutton, “ Trans. N.Z. Inst.,” vol. xviii. 

. Matapiro. A single specimen, found by Mr. Hamilton, 

86 . Natica ovata, Hutton, “ Oat. Tertiary Moll of N.Z.,” p. 9. 
Wanganui; Patea. Found also in the Pareora system. 

87. Naiica “ Jour, da Conch.,” vol: 

xxvi.vp^', 28.,;, 

W Petane; Matapiro / Shakespeare Cliff. Found 

also in the Pareora 

88 . Cat. Marine Moll, of N,Z;,” p. 21. 

'■/;-Hhflkespeaire Olifc'-/ 

B9,, Ndticd la^ Inst.,” vol xvii., p, 817, 
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90. Sigaretus undulatus, Hutton, Trans. N.Z. Inst.,” vol. xvii., 

p. 818, pi. 18, f. 11. 

Petane; Shakespeare Cliff. 

91. Sigaretus cinctm, Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 

p. 318, pi. 18, f. 12. 

Wanganui. 

92. Eulima treadwelli, Hutton ; E, micans, Hutton, “ Trans. N.Z. 

Inst.,” vol. xvii., p. 818 ; not of Tenison-Woods. 
Wanganui. 

98. Eulvmamedia, Hutton, ‘‘Trans. N.Z. Inst.,” vol. xvii., p. 818, 
pi. 18, f. 13. 

Wanganui. 

94. Turhonilla neo^elanica, Hutton, “Cat. Marine Moll, of N.Z.,” 

p. 22 {Cheninitzia), 

Wanganui; Petane. 

95. Eulwiella deplexa, Hutton,“ Trans. N.Z. Inst.,” vol. xvii., 

p. 818. 

Wanganui. 

96. Eulimella ohUqita, Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 

p. 818. 

Petane. 

97. icUs costellata, Hutton, “Trans. N.Z. Inst.,” vol. xvii., 

p. 819, pi. 18, f. 14. 

Wanganui. 

98. Odostomia mteta, Hutton, “Trans. N.Z.,Inst.,” vol, xvii., 

p. 319, pi. 18, f. 15. 

Wanganui; Shakespeare Cliff. 

99. Odostomia georgiana, Hutton, “ Trans, N.Z. Inst.,” vol. xvii., 

p. 319, pi. 18, f. 16. 

Petane; Shakespeare Cliff. 

100. Odostomia lactea, Angas, “ Pro. Zool. Soc.,” 1867, p. 112, 

pi. 18, f. 11. 

Wanganui; Petane; Matapiro ; Shakespeare Cliff. 

101. Odostomia fasciata, Hutton, “ Trans. N.Z. Inst,,” vol. xvii., 

p. 820. 

Wanganui. 

102 . Odostomia skeriffli, Hutton, “ Trans. N.Z. Inst.,” vol. xv., 

p. 411. 

Wanganui. 

lOd, Odostomia rugata, Hutton ; 0. Hutton, “Tratis. 

N.Z. Inst.,” vol. xvii., p. 819, pL 18, f. 17; not of 
Montfort. 

Wanganui; Petane, Pound also in the Pareora system, 

' ■ 
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104. Trivia neozelanieat Kirk, “ Trans, N.Z. Inst.,” vol. xiv., 
p, 409. 

Petane; Matapiro, 

106. Ccmcellaria trailli, Hutton, Oat. Marine Moll, of N.Z.,” 
p. 26. 

Wanganui; Petane. 

106. Cancellaria lamnosa, Hutton, Trans. N.Z. Inst.,” vol. xvii., 

p. 820. 

Petane. 

107. Admete amhigua, Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 

p. 820, pi. 18, f. 18. 

Wanganui. 

108. Tnchotropis inornata, Hutton, Cat. Marine Moll, of N.Z., 

p. 26. 

Petane ; Matapiro; Shakespeare CM, 

109. GeritJiium cancellatmn, Hutton, “ Cat. Tertiary Moll, of 

N.Z.,” p. 12. 

Petane; Shakespeare CM. Found also in the Pareora 
system. 

110. Bittium terehelloidesy Martens, Critical List of N.Z. Moll.,” 

p. 26. 

Wanganui; Petane. 

111 . Bittium cinctumf Hutton, Trans, N.Z. Inst.,” vol. xviii. 
Wanganui; Petane. 

112 . Oerithidea bicannata, Gray, in “ Lieff. N.Z.,” vol. ii., p, 

241, 

Wanganui; Kainaatera ; Patea ; Nai3ier ; Matapiro. 

118. Oerithidea trioannata, Hutton, “ N.Z. Journal of Science,” 
vol. i., p. 477. 

Petane; Matapiro. 

114, StrutkioJariapapiilosa, Martyn, ‘‘XJniv. Conch.,” pi. 64. 
Wanganui; Shakespeare Cliff. 

116. Siruthiolcmafrazm, Hutton, “ Trans. N.Z, Inst.vol. xvii., 
p. 829. 

Matapiro. Found also in the Pareora system. 

116. Struthiplarid vermis, Martyn, “ Univ, Conch.,” pi. 68. 
Wanganui; Petane; Matapiro ; Shakespeare CM. Found 

also in the Pareora system. 

117. S^nuMotaria cingulata, Zittel, ** Eeise der Novara,' Pala3.> 
/-p, 86,'taf.’.xv,,'2.' 

Patea. A single specimen, collected by Mr. Buchanan, 
Found aiso in the system, 
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118. Trochita neozelanica, Lesson, “ Voy. Qoquille,'"' Zool., 

vol. ii., p. 395. 

Wanganui; Kaimatera ; Patea ; Napier ; Matapiro; Shakes¬ 
peare Cliff. Found also in the Pareora system. 

119. Trochita inflata, Hutton, “Trans. N.Z. Inst./’ vol. xv., 

p. 411. 

Wanganui; Kaimatera; Shakespeare Cliff. 

120. Trochita scutum, Lesson, “Voy. Coquille” ZooL, vol. ii., 

p. 895. 

Wanganui; Petane; Matapiro; Shakespeare Cliff; Kaima- 
tera. 

121 . T^'ochita alta, Hutton, “Trans. N.Z. Inst.,” vol. xvii., 

p, 329. 

Petane; Matapiro. Found also in the Pareora system, 

123. Crepidula costata, Sowb., “ Gen. Shells,” f. 3. 

Wanganui; Patea; Petane ; Matapiro ; Shakespeare Cliff. 

124. OrepidulanionoocyU^Jj&^mn, “ Voy. Zool., vol. ii., 

p.391. 

Wanganui; Kaimatera; Patea ; Napier ; Matapiro ; Shakes¬ 
peare Cliff. Found also in the Pareora system. 

125. Crepidula unguiformis, Lamarck, “ Anim, sans Vert.,” 

ed. 2, vol. viii., p. 642. 

Wanganui; Petane; Shakespeare Cliff. Pound also in the 
Pareora system. 

126. Hipponyx uncinatus, HuttoU; “ Cat. Tertiary Moll, of 

N.Z.,” p. 14. 

Shakespeare Cliff. 

127. Turritella rosea, Quoy and Gaimard, “Voy. Astrolabe,'' 

Zool. iii., p. 136, pi. 55, f. 24-26. 

Wanganui; Kaimatera; Petane; Matapiro; Shakespeare 
Cliff*. Pound also in the Pareora system. 

128. Turritella ambulacrum, Soyith,, in Darwin’s “ GeoL Obs. on 

S. America,” p. 257, pi. 8, f. 49; T, bidncta, Hutton, 
“ Cat, Tert. Moll.,” p. 13. 

Petane; Matipiro. Found also in the Pareora system. 

129. Turritella tricincta, Hutton, “ Cat. Tertiary Moll, of N.Z.,” 

p. 13. 

_ Wanganui; Kaimatera; Petane; Matapiro; Shakespeare 
Cliff. \ Found also in the Pareora system, 

130. rm'fteZZa Beeve, “ Conch, Icon.,” f, 60. 

Wanganui; Shakespeare OHff, Found also in the Pareora 

system. 
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181. Eglieia planostoma, Hutton, “ Trans. N.Z. Inst.,’' *vol. xvii., 
p. 320, pi. 18, f. 19. 

Wanganui; Petane. 

132. Rissoa emarginata, Hutton, “ Trans. N.Z. Inst.,” vol. xyii., 

p. 320, pi. 18, f. 20. 

Wanganui; Petane. 

133. Bisaoa semisulcata^ Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 

p. 231. 

Wanganui; Petane, 

134. Rissoa rugosa, Hutton, Trans. N.Z. Inst.,” vol. xvii,, 

p. 231. 

Petane. 

185. Rissoa impressd^ Hutton, ‘‘ Trans, N.Z. Inst.,” vol. xvii., 
p. 281, 

Petane. 

136, Rissoa annulata^ Hutton, “ N.Z, Journal of Science,” vol. ii., 
p. 178. 

Wanganui; Petane. 

187, Rissoa gradata, Hutton, Trans. N.Z. Inst.,” vol. xvii., 
p. 821, pi. 18, f. 21. 

Wanganui; Petane. 

138. Rmoa Hutton, ‘‘Oat. Marine Moll, of N.Z.,” 

p. 28. 

Petane, 

,139. Potaniopyrgus corolla^ Gould, “ Pro. Bost. Soc. Nat. Hist.,” 
Vol* ii, 

Matapiro, 

140. Potamopyrgtcs mti/pothts, Gray, in “ Dieffeubacli’s N.Z.,” 

vol. ii., p. 241* 

Matapiro. 

141. Rmlla melamstoma, Gml., in iinnd’s “ Syst. Nat.,” ed. 18, 

p* 8581, No. 90* 

Wanganui ; Kaimatera. 

142. Vem.eti4s moniliferus^ “Hutton, Oat. Tert* Moll, of N.Z.,” 

■--'P^^IB*. ■ ■ ' 

Shakespeare Cliff. Pound also in the Pareora system. 

148* Vermetus moaelanious, Quoy and Gahnard, “ Voy. Astrolabe^' ’ 
ZooL iix., p. 293. 

Shakespeare Oliffi 
IM. Xe^iophora conckiliophora,^^ 

, Petane. A doubtW determination. Pound also in the 

;;.;Ptoiora; - "p ■ ^ 
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145. Scalaria zeUhori, Frauenfeld, ‘‘Eeise der Novaraf'' Moll., 

pL 1, f. 6 ; S. intermediaf Hutton, ‘‘ Cat. Tert. Moll, of 
N.Z.,” p. 10. 

Wanganui; Petane; Shakespeare Cliff. Found also in the 
Pareora systena. 

146. Scalana nympha, Hutton, ‘‘ Trans. N.Z. Inst.,” voL xvii., 

p. 321. 

Petane. 

147. Scalaria (?) corulum, Hutton, Trans. N.Z. Inst,,” vol. 

xvii., p. 322, pi. 18, f. 22. .* 

Wanganui. 

148. Turbo smaragditSf ‘‘ Univ. Conch.,” pi. 73, 74. 

Napier. 

149. Turbo Martyn, “Univ. Conch.,” Trockm, pi. 37. 

Wanganui. 

150. Imperator imperialism Chemnitz, “ Conch. Cab.,” vol. v., p. 

13, f. 1714, 1715. 

Wanganui; Shakespeare Cliff. 

151. Eotella neozelanica, Hombron and Jacquinot, “ Voy. Pole 

Sud,” Zool, V., p. 53, pi. 14, f. 5, 6. 

Wanganui; Kaimatera; Shakespeare Cliff; Petane; Mata- 
piro. Found ^so in the Pareora system. 

152. Trochus viridism Gml., from Ohemn. “ Conch. Cab.,” vol. v., 

f. 1643, 1644. 

Wanganui. 

163. Trochus conicus, Hutton, “ Trans. N.Z. Inst.,” vol. xv., 
;p.411. 

: Shakespeare Cliff. 

15,4. Trochus Uaraim, Quoy and Gaimard, “Voy. Astrolabe^'* 
Zool. iii., p, 256, pi. 64, f. 6-11. 

Wanganui; Eaimatera; Shakespeare Cliff; Petane; Mata- 
piro. 

155. Trochus chathamensis, Hutton, “ Oat* Marine Moll, of N.Z.,” 

p. 36. 

Wanganui. 

156. Zizyphinus decarinatm^ Perry, Conch.,” Trochus, pi. 47* 

f. 2. 

Wanganui. 

157. Zizyphinus ponderosus, Hutton, “Trans. N.Z. Insi,” voL 

xvii., p. 322. 

Wanganui. 

WS, Zizyphijitis selectus, Chemnitz, “Conch. Cab.,” voLxi,,fr 
1896^897. 

Kaimatera ; Shakespeare Cliff ; Petane* 
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159. ZizypMniis hodgei, Hutton, ‘‘ Trans. N.Z. Inst.,” vol. vii., 

p. 458, and fig. 

Shakespeare Cliff; Petane; Matapiro. 

160. ZizypJdmis pimctulatus, Martyn, '*Univ. Ooncli.,” pi. 37. 
Shakespeare Cliff; Petane. Pound also in the Pareora 

system. 

161. Cantharidus tenehrosivs, Adams, Pro. Zool. Soc,*’ 1851, 

p. 170. 

Shakespeare Chff; Petane. Pound also in the Pareora 
system. 

162. Cantharidus sanguineus^ Gray, in “ Dieffenbach’s N.Z.,” 

vol. ii., p. 238 {Gihhula). 

Wanganui; Petane. 

163. Cantharidus pupillus, Gould, “ Pro. Bost. Soc. Nat. Hist.,” 

vol. hi., p. 91. 

Shakespeare Cliff; Petane. 

164. Monilea egena^ Gould, “ Pro. Bost. Soo. Nat. Hist.,” vol. hi., 

p. 84 {Solarium). 

Wanganui; Kaimatera; Shakespeare Cliff; Petane; Mata¬ 
piro. 

165. Monodonta athiops, Gmelin, after Chemnitz, “Conch, 

Cab.,” vol. V., f. 1820-1. 

Wanganui; Kaimatera. 

166. Monodonta melaloma^ Menke, “ Moll. Novae Holl.,” No. 50., 

p. 14, 

Wanganui. 

1^1. Monodonta milcata^'^oodL. 

Wanganui., 

168. Mo7iodonta suhroslrata^ Gray, in “ Diefienbach’s N.Z.,” 
vol. ii., p. 238. 

Petane. 

XQ9. Cyclostrema ohliqmtay Hutton, “Trans. N.Z. Inst,,” 
vol. xvhi. 

Wanganui, 

170. Sdssureila mantelU, Woodward, “Pro. Zool. Soc.,” 1859, 
p. 202, pL46. 

Petane. 

111. Haliotis mgoso-plicataf Chemnitz, “ Conch. Cab.,” vol. x,, 

,.'p.811.v'. ■ ■ 

Matapiro. 

172. Fissurella viqmlifera^ Hutton, “ Oat. Marine Moll, of N.Z.,” 

42. v' Vv'-.' ■ 
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173. Emarginula striatula, Quoy and Gaimard, “Voy. Astrolabe,"' 

Zool. iii., p. 332, pi. 68, f. 21, 22. 

Wanganui; Kaimatera; Shakespeare Cliff; Petane. Pound 
also in the Pareora system. 

174. Parmophorus intmimdius, Eeeve, “Pro. Zool. Soo.,” 1842, 

p. 50. 

Shakespeare Cliff; Petane; Matapiro. 

175. Acmm coHicata, Hutton, “Man. N.Z.Moll.,” p. 89. 
Wanganui. 

176. Acmaa flammea, Quoy and Gaimard, “ Voy. Astrolabe,'" 

Zool. iii., p. 354, pi. 71, f. 15-24. 

Shakespeare Cliff; Petane. 

177. Chitonpellis-serpentis, Quoy and Gaimard, “ Voy. Astrolabe,'" 

Zool. hi., p. 881, pi. 74, f. 17-22. 

Shakespeare Cliff. 

178. Acanthochiton neozelanica, Quoy and Gaimard, “ Voy. 

Astrolabe," Zool. hi., p. 400, pi. 78, f. 5-8. 

Petane. 

SCAPHOPOHA. 

179. Dentalium conicum, Hutton, “ Oat. Tertiary Moll, of N.Z.,’’ 

p. 1. 

Wanganui; Shakespeare Cliff; Patea; Petane. Pound also 
in the Pareora system. 

180. Dentalium nanwn, Hutton, “Cat. Tertiary Moll, of N.Z.,” 

p. 1. 

Shakespeare Cliff; Petane; Matapiro. 

181. Dentalium ecostatum, Kirk, “ Trans. N.Z. Inst.,” voL xih., 

p. 806. 

Shakespeare Cliff; Petane. Found also in the Pareora 
system. 

LAMELLIBEANCHIATA. 

182. Bamea similis, Gray, in “ Dieffenbach’s N.Z.,” vol. ii., p. 

254. 

Matapiro; Kaimatera. 

188. Pholadidea tridem, Gray, in “ Dieffenbach N.Z.,’* vol. h. 
p. 254. 

Wanganui. 

184. Saoncava australis, Lamarck, Anim. sans Vert*,** 2nd 
ed., vol. V., p* 158* 

Petane. 
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185. Panopaaneozelanica, Quoyand Gaimard, Voy. Astrolabe,** 

Zool. iii., p. 547, pi. 83, f. 7-9. 

Wanganui ; Petane ; Matapiro. Found also in the Pareora 
system. 

186. Corhula erythrodon, Lamarck, “Anim. sans Vert.,” 2nd 

ed., vol. vi., p. 188. 

Wanganui; Shakespeare Cliff; Petane ; Matapiro ; Kaima- 
tera. 

187. Corhula neozelanica, Quoy and Gaimard, “ Voy. Astrolabe,* 

Zool. iii., p. 511, pi. 85, f. 12-14. 

Wanganui. 

188. Anatina angasi, Sowerhy. 

Shakespeare Cliff. 

189. Thracia vitrea, Hutton, ‘‘ Cat. Marine Moll, of N.Z.,” p. 

61; T, granulosa, Hutton, “ Cat. Tertiary Moll, of N.Z.,” 
p. 19. 

Wanganui. 

190. Myodora striata, Quoy and Gaimard, *‘Voy. Astrolabe,** 

Zool. iii., p. 537, pi. 88, f. 10. 

Wanganui; Shakespeare Cliff; Petane. 

191. Myodora neozeJanica, Smith, “Pro. Zool. Soc,,” 1880, p. 

584, pi. 53, f. 5. 

Wanganui. 

192. Myodora subrostrata, Smith, “Pro. Zool. Soc.,” 1880, p. 

584, pL 53, f. 6. 

Wanganui. Found also in the Pareora system. 

198. Myodora aniipoda, Smith, “ Pro. Zool. Soc.,” 1880, p, 585, 
pl..53, f. 7. 

Siiakespeare Cliff. 

194. Myodora boltoni, Smith, “ Pro. Zool. Soo.,” 1880, p. 585, 

pi. 53, f. 9. 

Matapiro. 

195. Mactra discors, Gray, “ Mag. Nat. Hist-,” 1837, p. 371. 
Wanganui; Shakespeare Cliff; Patea; Matapiro. Found 

also in the Pareora system. 

196. Mactra aquildtera, Deshayes, “ Pro. Zool. Soc.,” 1853, p. 

17 ; M, degam, Hutton, “ Oat. Tertiary Moll, of N.Z.,” 
P-19 (jot.) 

197. Deshayes, “Pro* Zool. Soc.,” 1854, p, 

Maotra Hutton, Tran A N.Z. Inst.,” vol. xyii,, 

.■'■Pv321. 

■■■ VA'’Petane. ■■ ■: 
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199. Hemimactra notata^ Hutton, “ Cat. Marine Moll, of N.Z.,” 

p. 64. 

Wanganui; Petane. 

200. Hemimactra elongata, Quoy and Gaimard, ‘‘ Voy. Astrolabe 

Zool. iii., p, 518, pi. 83, f, 1, 2; M. inflata^ Hutton, 
“ Oat. Tertiary Moll, of N.Z.,” p. 18. 

Petane. Found also in the Pareora system. 

201. Hemimactra ovata, Gray, in “ Dieffenbach’s N.Z.,’^ vol. ii., 

p. 251; M. rudis, Hutton, “ Gat. Tertiary Moll, of N.Z.,” 
p. 19, 

Wanganui; Shakespeare CM; Patea; Kaimatera, 

202 . Hemimactra crassa, Hutton, Trans. N.Z. Inst.,” vol. xto., 

p. 322. 

Wanganui, 

208. iMtrana solida, Hutton, Gat. Tertiary MoU. of N.Z.,” 
p. 19. 

Wanganui; Petane; Matapiro. Pound also in the Pareora 
system. 

204. Ccecella. neozelanicay Deshayes, ^‘Pro. Zool. Soc.,” 1854, 

p. 885 ; Darina ptLsilla, Hutton, “ Oat. Marine Moll, of 
N.Z.,”p. 64. 

Patea; Matapiro. Found also in the Pareora system. 

205. Zemtia acinaces, Quoy and Gaimard, ‘Woy. Astrolahey' 

Zool. iii., p. 545, pi. 88, f. 5, 6. 

Wanganui; Shakespeare CM; Patea; Petane. Pound also 
in the Pareora system. 

206. FapMa neozelanica, Chemnitz (Ikfya), ‘‘Conch. Cab.,’^ 

vol. vi., f. 19, 20. 

Wanganui; Shakespeare CM; Petane; Matapiro; Kaima¬ 
tera. Found also in the Pareora system. 

2(>7. Paphia ventricosa, Gv&jy in “ Dieffenbach’s N.Z.,” vol. ii., 
P- 252. 

Kaimatera. 

208. Paphia spissa^ Beeve, “ Conch. Icon,,” Mesodesmuy f. 18. 
Wanganui^; Kaimatera. 

209. Psammohia stangeriy Gray, in “ Dieffenbach’s N.Z.,” vol. ii., 

p. 258. 

Wanganui; Petane; Matapiro. Found^also in the Pareora 
system. 

210. Psammobia lineolatay Gray, in “ Yate’s N.Z.,” p. 309. 
Wanganui; Patea; Matapiro. Found -also in lie Pareora 

system. 

211 . Hiatida incerta. Reeve, “ Ooneh* Icon.,” SoletelUmy 1 13. 
Matapiro. Pound also in the Pareora system. 
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212. TelUna alba, Quoy and Gaimard, “Voy. Astrolabe^'' ZooL 

iii., p. 000, pL 81, f. 1-3. 

Wanganui. Found also in the Pareora system. 

213. Tellina glabrella, Deshayes, ‘‘ Pro. Zool. Soo,,’* 1854, p. 

866 . 

Wanganui; Shakespeare Cliff; Kaimatera. 

214. Tellina disculus, Deshayes, “ Pro. Zool. Soc.,” 1854, p. 360. 
Wanganui; Shakespeare Cliff; Petane ; Matapiro. 

215. Tellina snbovata, Sowerby, in Conch. Icon.,*' f, 166. 
Wanganui; Petane. 

216. Tellina angulata, Hutton, “Trans. N.Z, Inst.,” voL xvii., 

p. 322. 

Wanganui. 

217. Tellina retiaria^ Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 

p. 322. 

Shakespeare Cliff. 

218. Venus oblonga, Hanley, in Wood’s “ Index Test.,” Supp. 
Wanganui; Shakespeare Cliff; Petane ; Matapiro. Found 

also in the Pareora system. 

219. Venus yatei. Gray, in “ Yate’s N.Z.,” p. . 

Wanganui; Petane; Matapiro. 

220. Venus stutchhuryi, Gray, in Wood’s “ Index Test.” Supp. 
Wanganui; Petane; Matapiro; Kaimatera. Found also in 

the Pareora system. 

221. Venm meridibnaliSt Sowb., in Darwin’s “Geol. Obs. on 

S. America,” p. 250, pi. 2, f. 13 ; V. vellicataf Hutton, 
“ Cat. Tertiary Moll, of N.Z.,” p. 21. 

Petane ; Found also in the Pareora system. 

222 . Ve7im mesodesma^ Quoy and Gaimard, “ Voy. Astrolabe^''' 

Zool. iii., p. 532, pi. 84, f. 17, 18. 

Wanganui; Shakespeare Cliff; Patea; Matapiro; Kaimatera, 
Found also in the Pareora system. 

223. Venus mlcata^ Hutton, “Trans. N.Z. Inst.,” vol. vii., 

p. 458, and fig. 

Shakespeare Clifi* ; Matapiro. Pound also in the Pareora 
system. Probably a large variety of the last species. 

224. Vmm gi^hosa, Hutton, “Cat. Tertiary Moll, of N.Z.,” 

■ -p.'^l. 

Wanganui ;* Shakespeare Cliff. Probably another variety of 
V* mesodesma, 

. 225. C^jthered amrnUis. lAn^ “ Cat. Tertiary MoU. of 

,N*Z.,”:p.21.- 

W^ganui; Shakespeam Cliff, Found also in the Pareora 
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226. Cytherea multistriata, Sowb., “ Thes. Conch.,” vol. i., 

p. 628, pi. 36, f. 177. 

Wanganui; Shakespeare Cliff; Petane. Found also in the 
Pareora system. 

227. Dosinia australis^ Gray, in “ Dieffenbach’s N.Z.,” vol, ii., 

p. 249. 

Shaiespeare Cliff; Patea ; Matapiro. 

228. Dosinia subrosea, Gray, in Dieffenbach’s N.Z.,” vol. ii., 

p. 249. 

Wanganui; Shakespeare Cliff; Patea; Matapiro. Found 
also in the Pareora system. 

229. Dosinia grays Zittel, “ Eeise der Novara^"' Palse., p. 45, 

taf. XV., f. 11. 

Wanganui; Shakespeare Cliff; Petane; Matapiro. Pound 
also in the Pareora system. 

230. Dosinia limbata, Gould, “Pro. Bost. Soc. Nat. Hist.,” 

vol. hi., p. 277. 

Wanganui; Shakespeare Cliff. Pound also in the Pareora 
system. 

231. Tapes intermedia,, Quoy and Gaimard, “ Voy. Astrolabe, 

Zool. in., p. 526, pi. 84, f. 9,10. 

Wanganui; Petane; Matapiro. Found also in the Pareora 
system. 

232. Cardium striatulum, Sowerby, “ Pro. Zool. Soc.,” 1840. 
Wanganui; Shakespeare Cliff; Petane ; Matapiro, Pound 

also in the Pareora system, 

233. Chamostrm alhida,DoimBxe^, “ Anim. sans Vert.,” 2nded., 

vol. vi., p. 585. 

Shakespeare Cliff. Found also in the Pareora system, 

284. Lucvna dentata, Wood, “ Gen. Conch.,” p. 195, pi. 46, f. 7. 
Wanganui; Shakespeare Cliff; Patea; Petane; Matapiro. 

Pound also in the Pareora system. 

285. Loripes coimnna, Hutton, “ Trans. N.Z. Inst.,” vol. xvii., 

p. 323* 

Shakespeare Cliff; Petane. Found also in the Pareora 
system. 

286. Mysia aimpla,BjaiiQiii, “Trans. N.Z. Inst.,” vol. zvii., p. 

323. 

Wanganui. 

237. My da neozelardca, Gray, in “ Dieffenbach’s N.Z./* vol. ii. 
p. 256. 

Wanganui ; Shakespeare Opf ; Petane ; Matapiro. Pound 
also in the Pareora system. 
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238. Mysia globularis, Lamarck, Anim. sans Vert.,*’ 2nd ed., 

vol. vi., p. 231. 

Wanganui. 

239. Kellid rohusta, Hutton, “Trans. N.Z. Inst.,” vol. xvii., p. 

823. 

Petane. 

240. Kellia effossa, Hutton, “Trans. N.Z. Inst.,” vol. xvii., p. 

823. 

Petane. 

241. Oardita australis, Lamarck, “ Anim. sans Vert.,” 2nd ed., 

vol. vi., p. 888. 

Wanganui; Shakespeare Cliff; Petane; Matapiro; Kaima- 
tera. Found also in the Pareora system. 

242. Gardita difficilis, Deshayes, “ Pro. Zool. Soc.,” 1862, p. 

108, pi. 17, f. 16, 17; F. intermedia, Hutton, “ Oat. 
Tertiary Moll, of N.Z.,” p. 24. 

Wanganui; Petane ; Matapiro. Found also in the Pareora 
system. 

243. Gardita patagonica, Sowb., in Darwin’s “ Geol. Obs. in 

S. America,” p. 251, pi. 2, f. 17; F. intermedia var. B,, 
Hutton, Oat. Tert. Moll, of N.Z.,” p. 24. 

Petane; Matapiro. Found also in the Pareora system. 

244. Mytilicardia tasmanica, Ten.-Woods, “Pro. Eoy. Soc. Tas¬ 

mania,” 1876, p. 161. 

Shakespeare Cliff; Eaimatera. 

Mytilicardia trigonopsis, Hutton, “Trans. N.Z. Inst.,” 
Wanganui; Petane. 

- 246. Nucula niMdula, Adams, “Pro. Zool. Soc.,” 1866, p. 61, 
Wanganui; Shakespeare Cliff; Petane ; Eaimatera. 

247. Leda condnna, Adams, “ Pro. Zool. Soc.,” 1866, p. 48. 
Wanganui. 

248. Leda fastidiosa^ Adams, “Pro. Zool. Boo.,” 1866, p. 49 ; 

L, semiteres, Hutton, “Trans. N.Z. Inst.,” vol. ix., 
p.698. 

Petane. Found also in the Pareora system. 

249. Solmella australis, Qtxoj mi Gaimard, Astrolabe,'* 

Zool. iii., p. 471, pi. 78, f. 6-10; Nucula ornata, 
Sowb., in Darwin’s “ Geol. Obs. in S. America,” p. 261, 
pi. 2,119, 

Petane. Found also in the Pareora system. 

Area demMta, Soy^evhy, “ Pro, Zool. Soc.,” 1883, p. 18* 

- -Wanganui; Shakespeare Cliff; Petane; Kaimatera. Found 
^sointheP^^^ 
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251. Macrodon [ScaphulaTj lanceolata^ Hutton, “Trans. N.Z. 

Inst.,” voi. xvii., p. 332. 

Petane. 

252. CucullcBa attenuata (?), Hutton, “ Oat. Tertiary Moll, of 

N.Z.,” p. 28. 

Patea. Pound also in the Pareora system. 

253. Pectunculns laticostatiis, Qxxoy and Gaimard, “ Voy. Astro¬ 

labe^'' Zool. iii., p. 466, pi. 77, f. 4-6, and 1, 2. 

Wanganui; Shakespeare Cliff; Patea ; Petane; Matapiro. 
Found also in the Pareora system. 

254. Pectunculus striatulark, lAMnMok, “ Anim. sans Vert,,” 

2nd ed., vol. vi., p. 493. 

Wanganui; Petane ; Matapiro. 

255. Mytilus magellanicus, Lamarck, “ Anim. sans Vert.,” 

2n,d ed., vol. vii., p. 37. 

Wanganui; Shakespeare Cliff; Petane. Pound also in the 
Pareora system. 

256. Mytilus latus,- Chemnitz, “ Conch. Cab.,” vol. viii.,'f. 747. 
Shakespeare Cliff; Petane ; Matapiro. 

257. Modiola amtralis^ Gray, in “King’s Voyage,” vol. ii., 

p. 477. 

Wanganui; Shakespeare Cliff; Matapiro. Found also in the 
Pareora system. 

258. Crenella impacta, Hermann; Eeeve, “ Conch. Icon. Modiola, 

f. 64. 

Shakespeare Cliff; Petane. 

259. Lithodomus striatuSf Hutton, “ Oat. Tertiary Moll, of 

N.Z.,” p. 26. 

Shakespeare Cliff. A single specimen, collected by Mr. 
Buchanan. 

260. Perna, sp. ind. “ 

Petane ; Matapiro. Pound also in the Pareora system at 
Castle Point. 

261. Pinna neozelanica, Gray, in “ Dieffenbach’s N.Z.,” vol. ii., 

p. 259. 

Wanganui; Shakespeare Cliff; Petane; Matapiro. Found 
also in the Pareora system. 

262. Lima crassa, Hutton, “ Oat. Tertiaa*y Moll, of N.Z.,” p. 38; 

L. zealandica, Sowb., “ Pro. Zool. Soc.,” 1876, p. 754. 
Wanganui; Shakespeare Cliff; Kaimatera. Pound also in 
the Pareora system. 

263. Lima angulata, Sowb., “Thes. Conch.;” Eeeve, “ Conch. 

Icom,” f. 18. 

Wanganui; Shakespeare Cliff, 
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264. Lhna hullata^'Bom, ; Sowb., “ Tbes. Ooncb.,” vol. i., p. 22, 

f. 33. 

Sbaiespeare Cliff; Petane. 

265. Pecte7isemiplicatusy Hutton, “ Oat. Tertiary Moll, of N.Z.,” 

p. 80. 

Napier. Pound also in tbe Pareora system at Castle Point. 

266. Pecten laticostatus. Gray, in “Dieffenbach’s N.Z.,” vol. ii., 

p. 250. 

Wanganui; Shakespeare Cliff; Petane. 

267. Pecten neozelanicus, Gray, in Dieffenbach’s N.Z.,” vol. ii., 

p. 260. 

Wanganui; Shakespeare Cliff ; Petane; Matapiro ; Kai- 
matera. Found also in the Pareora system. 

268. Pecten tnpJwoJd (?), Zittel, “Eeise der Novara,'' Pate.» 

p. 52, pi. xi., f. 4. 

Moteo, near Puketapu. Found also in the Pareora system. 

269. Pecten radiatus, Hutton, “ Cat. Marine Moll, of N.Z.,” 

p. 82. 

Wanganui; Shakespeare Cliff; Petane. Perhaps a variety 
of the last. 

270. Pecten convexus, Quoy and Gaimard, Voy. Astrolabe,' ' 

Zool. iii., p. 448, pi. 76, f. 1~3. 

Wanganui; Shakespeare Cliff; Petane, Matapiro. Pound 
in the Pareora system at Castle Point. 

271. Ammia alectus, Gray, “ Pro. Zool. Soe.,” 1849, p. 117. 
Wanganui; Shakespeare Cliff; Petane. Pound also in the 

Pareora system. 

272. Anojnia uhdata, Hutton, “Trans. N.Z. Inst.,*’ vol. xvii,, 

p.824. 

Petane. Pound also in the Pareora system. 

273. A7io7nia Hutton, “ Cat. Marino Moll, of N.Z.,” p. 83. 
Petane; Matapiro. 

274. Ost7^ea edulis, Lmn6. 

Wanganui; Shakespeare Cliff; Petane ; Matapiro. Pound 
ako in the Pareora system. 

^75, Ostrea co^rtigata, liutton, “ Gat Tertiary Moll, of N.Z. 

■ V P- B5:. 

Shakespeare Cliff. A single specimen, collected by Mr, 
Buchanan. 

276. Waklhmnia Imtieiilaris, Desliayes, “ Mag: Zool.,’’ 1841 j 
W^nga^^^ 
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277. Waldheimia ovalis, Hutton, “ Trans. N.Z. Inst.,” vol. xviii. 
Shakespeare Cliff; Napier. Found, also in the Pareora 

system at Castle Point. 

278. Terebratella cnmita^ Dillwyn ; Eeeve, ** Conch. Icon,,” f. 20. 
Shakespeare Cliff. 

279. Terebratella ruhicunda, Solander; Eeeve, “ Couch, Icon.,” 

f. 27. 

Shakespeare Cliff; Petane; Eaimatera. Found also in the 
Pareora system. 

280. Bhynchonella nigricans^ Sowb., “ Thes. Conch.,” vol. i., 

p. 342. 

Wanganui; Shakespeare Ohff; Petane; Eaimatera. Pound 
also in the Pareora system. 


Art. LVIII.— On the Age of the Napier Limestones, 

By A. McKay. 

IRead before the Wellington Philosophical Society^ 21$t October^ 1885.] 

The late Dr. von Hochstetter, basing his expressed opinion upon 
material supplied him by Mr. Triphook and others, referred all 
the beds in Scinde Island to the upper part of his Hawke's Bay 
series. 

This Hawke’s Bay series of Hochstetter is by hiirt referred to 
the upper division of tertiary deposits in New Zealand, as de¬ 
termined by him, and called “yoiinger tertiary formations.” 
These embrace a triple series: the Awatere series; the Hawke’s 
Bay series ; . and the Wanganui series. How these are related 
to each other we are not fistinctiy told ; but it is evident that 
the terms are not geographical distinctions for equivalent for¬ 
mations in different districts, and that the Hawke’s Bay series 
was considered intermediate in age between the Awatere and 
Wanganui series. 

In the Geological Eeports for the year 1868-69, Captain 
Hutton recognises the existence of the “ Hawke’s Bay series,” 
and refers to it the beds forming the Mahia Peninsula, and a 
lai’ge district N.E. and S.W. of Poverty Bay. Dr. von Hoch- 
stefcter had previously referred the beds forming Mahia Peninsula 
to the Hawke’s Bay series, so that there, is no doubt that Captain 
Hutton meant the Hawke’s Bay series of Hochstetter. His 
estimate on the age of these beds is expressed elsewhere,, in a 
paper on “The Artesian Wells near Napier,” in which he de¬ 
scribes the rocks forming Scinde Island as belonging to a for¬ 
mation “ of late tertiary date.*’ 
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Dr. Hector, in the “Geological Eeports” for 1870-71, de¬ 
scribing the geology of the Hawke’s Bay District, makes use of 
the term “ Hawke’s Bay series ” for the same rocks as those 
described by Hochstetter, and quotes from Hochstetter to show 
that the beds belong to the “ latest tertiary formation,” Dr. 
Hector traced the beds north and north-west from Petane to 
Pohui, and as outliers, further north, beyond the Mohaka Kiver. 
He referred the Te Ante limestone to the Hawke’s Bay series. 
This had been done by Captain Hutton on the 12th September, 
1870. 

Thus, to the middle of 1871, there appears to have been no 
question as to the “late tertiary age” of the Hawke’s Bay 
series, nor as to the conformable relations of all the beds 
ascribed to it. Nest year (5th No-vember, 1872) was published 
Captain Hutton’s “ Synopsis of the Younger Formations of New 
Zealand.” and of this, the “ Hawke’s Bay group” was referred 
to the oligocene period. This Hawke’s Bay group is typically 
represented by the same localily as that of the “ Hawke’s Bay 
series ” of Hochstetter, viz., “ Napier,” but other and distant 
localities are added, and rock formations of a class and age 
never contemplated by Hochstetter. The result of this inclusion 
of strata older than the Awatere series of Hochstetter, was to 
lower the percentage of recent species found fossil in the beds to 
20 per cent.; and, as a consequence, the reference of the Hawke’s 
Bay group to a much earlier period than the Hawke’s Bay series 
had been referred to. How far the two should be considered 
identical may be inferred, and remains to be seen. 

In 1878, Captain Hutton suppressed the name “ Hawke’s Bay 
group,” and substituted “ Ahuriri formation” in its place, and, 
describing its fossils, considered that 23 per cent, of its mollusca 
and echinodermata were recent species. The Hawke’s Bay group 
or Ahuriri formation was now referred to the lower miocene 
period. 

In June, . 1875, the same beds were, by Captain Hutton, 
referred to the middle miocene period. 

On the 4th of January, 1875,1 divided the tertiary strata of 
Hawke’s Bay District into Lower or Hawke’s Bay series, and 
Upper or Wanganui series, including the shelly limestones of 
Napier with the lower group or series. During the early part of 
1876, Mr. Cox examined the country between Poverty Bay and 
Napier, and determined the tertiary rocks of the district as a 
single sequence, to which, however, he assigned no particular 
period, eocene or pliocene. He considered the Napier limestone 
to be near the base of the series, although his statements are 
somewhat incompatible with the assumed conformity of the 
whole series of tertiary bed^ described by him. Dr. Hector at 
the; tim^ considered the higher beds described by Mr. Cox as 
^ to the same horizon as the Upper Wftnganui beds. 



869 


MoEay. —On the Age of the Napier Limestone, 

Drtring November of the same year, Mr. S. Percy Smith read 
before the AucMand Institute a paper on the ‘‘ Greology of the 
Northern portion of Hawke’s Bay,” and, like Mr. Qox, describes 
an upper and a lower limestone, separated by a great thickness 
of sands, clays, and conglomerates; all presumably of tertiary 
date. 

In 1873, Captain Hutton rejected, as not belonging to the 
Ahuriri formation, the conglomerate sands and clays in the 
Cape, Kidnappers section, which are described by Hochstetter 
as the base of the Hawke’s Bay series, the higher beds appearing 
at Scinde Island and at Petane. These beds w&e considered by 
' Dr. Hector, when he examined the district in 1871, as occupying 
the position assigned them by Hochstetter. Captain Hutton 
considered them pleistocene, and later I spoke of them as 
belonging to the Wanganui series. The position of similar 
rocks, described by Mr. Cox and Mr. Percy Smith as under¬ 
lying the limestones of Scinde Island and the coast to the 
northward, and the reference of these with the overlying shelly 
limestones, seemed to call for a revision of the Ahuriri series 
of Hutton. Other causes, however, brought this about at an 
; earlier date than the publication oi Mr. Cox’s report, which did -! 
not appear till 1877. 

In a paper read before the Otago Institute on the 24th of 
October, 1876, Captain Hutton discusses the relation between 
the Pareora and Ahuriri formations; in which, referring to the 
classification of the tertiary formations of New Zealand in his 
Catalogue of the Tertiary MoUusca and Echinodermata,” 
speaking of the beds separated and grouped under , one or other 
of these formations, he says: “ I have been gradually led to 
doubt the correctness of this division, and to consider it probable 
that both ought to be regarded as one and the same formation,” 
He now gives the proportion of recent species found in the 
Ahuriri formation as being B5 per cent., or, with the same 
number of species, 12 per cent, more than in 1878. 

Early in 1877 I examined the country between Mastertpn 
and Napier; and in reporting on the geology of this district, I. 
divided the tertiary rocks as I had previously done in 187S, 
referring the beds overlying the Te Ante lijnestone to thephocene 
period, and the limestones W. and N.W. of the Ahuriri Plain, 
and in Scinde Island, to the upper part of this higher series; and 
later, in August; 1878,1 pointed but that these were unconform* 
able to the Te Ante limestones. This had already been indi¬ 
cated by Dr. Hector as their probable relation, in his Progress 
Eeport for 1B76-77. * , . ; ^ 

On the^ l of January, 1885, there was read before the Geo-; . 
logical Society of London “ A Sketch of the Geology pf New 
Zealand,*’ by uap’^in Hutton. In this the author states ihatthe 
grouping qlffie tertiary iwftfs 
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communication to that Society, which was the same as the 
synopsis of the younger formations of New Zealand, published in 
the “ Eeports of the Geological Survey” for the year 1871-72. 
Captain Hutton, however, adds that the new classification 
includes modifications subsequently made. These, however, 
cannot affect the chronological arrangement of the different series 
or groups of strata, without at once destroying all semblance 
which the latter might have to the former classification ; and we 
are compelled to take the different series included under the 
Pareora system as a chronological arrangement, and in the order 
in which they are stated. Those series, in descending order, 
are:— 

1 . Awatere series. 

2 . Kanieri series. 

8 . Tawhiti series. 

4. Ahuriri series. 

5. Waitemata series; and 

6 . The brown coals of the Pomahaka, etc. 

The Awatere and Kanieri series-, or groups, formerly con¬ 
stituted the Pareora formation, the Ahuriri formation being the 
next underlying. Now, however, we have between these the 
Tawhiti series; and it is manifest that Captain Hutton has 
abandoned the idea that the Ahuriri and Pareora formations are 
the same. If .it is otherwise, he'makes no distinction (stratigra- 
phical or palffiontologioal) between the Scinde Island limestones 
and the rocks forming the Taipos, on the east coast of Wellington, 
or the brown coal beds of the Pomahaka, in Otago; all the 
divisions being referred, not to the relative parts of a system of 
rock-formations, but to a single series, having strict equivalents 
in all the localities where rocks belonging to the Pareora system 
are present. 

On the 2nd July last. Captain Hutton read, before the 
Philosophical Institute of Canterbury, a paper on the “ Geology 
of Scinde Island,” in which, for the first time, he describes the 
limestones present in Scinde Island, tlie lower of which he 
refers to the Ahuriri series of his last classification, and the 
upper to the Wanganui system and Petane series of the same. 
He says that the upper limestone, with the accompanying under¬ 
lying sandy beds, is unconformable to the lower limestones, and 
shows them highly so in tlie section which accompanies his 
paper. It is farther said that the lower hmestone is the 
equivalent of the Te Ante limestone, which is also stated to be 
the equivalent of the Pohui linaestone of Te Waka. Of the 
24 species of fossil shells oollect^^ from the lower or Ahuriri 
hmestone, 15, 6r 61 per cent;, are noted as recent species; and 
we must remember that t^^ Hawke*s Bay group was 

supppsed to conito ao more than 20;per. cent, of recent shells. 
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During the 5th, 6th, and 7th September last I examined 
Scinde Island, and agree with Captain Hutton that there is an 
upper and a lower limestone in Scinde Island, but saw no reason 
to suppose that these were unconformable to each other. To 
me, the evidence was quite clear that the lower limestones and ‘ 
overlying sands are connected by passage beds, and shade into 
one another. I further found that, not the northern, but the 
western side of Scinde Island showed the presence of the younger 
series; and I could not arrive at the conclusion that the lower 
beds are the equivalents of the Te Ante limestone, nor of any 
formation containing no more than 35 per cent, of recent species. 
The upper beds, I admit, resemble the shell limestones of the 
mainland to the W. and N.W. of the Ahuriri Plain, but I was 
forced to the conclusion that either the upper limestones are not 
the same as those on the mainland already mentioned, or that 
the lower limestone was not the Te Ante limestone, and in all 
these conclusions differ from the opinions of Captain Hutton. 

To try to solve the various problems thus requiring to be 
considered, I went to Petane, and thence by coach to the 
Mohaka Valley, spending two days to the west and north of 
the river-crossing, and the other available day on the Te Waka 
Eange ; the sequence to the eastward I but partly observed. I 
traced ishe tertiary sequence, as here represented, to its base in 
the Kiwi Eange, and further to the north along the Taupo Eoad. 
I found strata rich in fossils in this direction, on the north¬ 
western side of this part of the Mohaka Valley, and was able 
thus to refer nearly a thousand feet of strata to the Pareora 
series of the Geological Survey classification. 

The fossils of this part of the tertiary sequence are abundant 
in the Mohaka river-bed, near the bridge and crossing of the 
Taupo Eoad; but I did not content myself with these, but sought 
out the fossiliferous beds in section. 

These lower beds are characteristic, and not difficult to be 
distinguished from those that over-lie on the south-east side of 
the valley. They are brown, green, or grey sands, or fine grit, 
with concretions or beds of harder and more calcareous material 
fiiU of shells. In their upper part, the brown sands alternate 
with lighter-coloured sandy clays. They dip a little to the S. of 
E. at moderate angles, 20° to 25°. Eastward of the Mohaka 
these are followed conformably by a great thickness, more than 
1,000 feet, of light-grey sandy beds of a more argillaceous type 
than the last brown sand bed appearing in the Mohaka east 
bank, at the crossmg. This series is closed by a Jbed of . brown 
sand of. considerable thickness, which shows bn the Vvesterh 
brow of the Titiokura saddle, by which the Napier-Taupo Eoad 
reaches the Mohaka. These appear to be the gritty sandstones, 
“ No. 9,” of Mr. Percy Smith’s map, and the '' grey and brown 
sandstones” of Captain Hutton. Fossils are rare, and I cpUected 



872 Transactions^—Geology, 

none; but Captain Hutton mentions four species occurring in 
them, only one of which, Strnthiolana tiiherculata^ I found in the 
lower beds. I would refer these rocks to the Awatere series of 
the Geological Survey. They are conformably overlaid by the 
Pohui limestone. This is a thick band of coarse, shelly lime¬ 
stone, often loose calcareous sand, with harder bands at irregular 
distances, and not continuous, at least where the Taupo Road 
crosses it. Further to the S.W., on the Te Waka Range, it is 
perhaps 100 feet thick; and further lo the S.W. appears to be 
much thicker. It abounds with fossil shells in the lower part; 
and in the upper part, not far from the Taupo Road, it is full of 
small corals. Further to the 8.W., and S.E. of its disap¬ 
pearance on the road-line before reaching Pohui, this lower 
limestone is followed by argillaceous sands of about the same 
thickiess as those seen between the two limestones in Scinde 
Island, and these are followed by a second limestone, as in 
Scinde Island. It is this upper limestone that forms the peculiar 
cubical, castellated feature of Te Waka itself, the inferior lime¬ 
stone forming the western scarp of the range, and separated 
from the upper as already stated. 

The lower limestone, however, showS' in the scarp, running 
nearly N. and S. at the back of Pohui, and finally disappears at 
Pohui Lake. The upper limestone, yet separated by the argilla¬ 
ceous sands spoken of, disappears half a mile to the S.E. at the 
first bridge on the road to Napier. This represents the section 
in Scinde Island; that is, the succession and character of the 
rooks are the same. The fossils have yet to be exhaustively 
collected before this can be finally determined. 

The fossils I obtained are chiefly the larger Pectens ioxaxd. 
cin the lower limestone in Scinde Island. They were specially 
sought for, as I was under the impression these would determine 
the age of the beds; but Voluta pacifica, Pinna mozealanica, 
Pecten mdiatus, Modiola areolata, and Waldkcimia UnticulariSi 
were also collected, shells yet living, and not found lower than the 
limestone in Scinde Island. It farther seemed to me that had 

exhaustive collection been made, it would have been charac¬ 
terised by a very large percentage of recent species. It would, 
however, be unfair to add these recent species as occurring in 
the low0r of the Scinde Island beds, and thus raise yet higher 
the . percentage of recent species found in that limestone. 
This is already suffix high; but there seems spine reason 
to what Captain Hutton says is pro- 
. bahle, farther'M not diminish this per- 

. centage ; and T species mentioned do 

occur in the;;lQwer beds m' p^^ 

' I have not time, nor is it my present purpose, to discuss the 
h probab®^ in this line of section east 

pf Ifojbni, J could’ not determine any such to he present. : I 
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observed that the next rocks seen on the road-line, to the 
S.E. of the disappearance of the Upper Pohui limestone, were 
light grey sandy beds, very much resembling those seen to the 
N.W. of the Lower Pohui limestone on the fall from the Saddle 
into the Mohaka Valley, and these might be brought into this 
position by a fault or imconformity ; but, were this so, the over- 
lying brown sands and conglomerate would yet have to show 
evidence of unconformity, and I could discover none. 

Further to the E. and S.E. the section has already been 
described by previous observers, and I need not here detail it. 

' Grey and brown sands and coarse sandstone conglomerates, 
pupa rock, and tufaceous sands, form a great series of strata 
before reaching the overlying shelly-limestones of Petane and 
the coast range to the N.E. of the Lower Esk. Between Pohui 
Lake and the coast there may be 2,000, 3,000, or even 4,000 feet 
of strata; its exact measure is not at present of importance, it 
being admitted on all hands that collectively there is a great 
thickness of strata, amounting to some thousands of feet. This, 
in some way, we have to consider represented in Scinde Island, 
and by not more than some 120 to 160 feet of strata. This is 
possible, but, considering the distance between the Esk Valley 
and Napier, barely probable. 

Next we have to consider that the section from Puketapu, on 
the Tutaekuri Eiver, back to the S.W. continuation of the Pohui 
limestone, shows no diminished thickness of the beds overlying 
the latter and underlying the Petane limestone, rendering it yet 
less probable that this great series can be represented a few 
miles off by so small a thickness as that of their supposed 
representatives in Scinde Island. Farther to the S.W., along 
the Ngaruroro Eiver, from the limestone hills on the western 
border of the Ahuriri Plain to the lower end of the Ngaruroro 
Gorge, a yet greater thickness of these beds is developed;, and 
let any one look from the offing in Hawke’s Bay at the immense 
development of conglomerates, sands, and clays, that between 
Cape Ednappers and the mouth of the Tukituki are present, and 
then ^consider that these must be fully represented in Scinde - 
Island—if we are to regard the upper shelly limestones there 
the same as that found on the mainland at Petane; or, as an 
alternative, the lower hmestones the same as the Te Aute lime¬ 
stone. And, in spite of liberal allowance in the way of thickening 
and thinnmg of the strata, tHe reasonable probabilities of the case 
will be, with most observers, that either the Petane limestones 
are not present, or, that the .Te Ante limestones are absent. 
There is, however, a third possibility : but this has never yet 
suggested itself to any observer of the geology of the district, and: 
I dare say will not now be entertained. This is: there may be 
a double unconformity in Scinde Island* : Firstly, between the 
lower or supposed Te Ante limestones of Hutton; and,; secondly, 
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between tbe Petane sands and the overlying shelly limestones, 
thus admitting of the reduction by denudation of the intervening 
beds down to the meagre thickness which they now present. 

What may be the final conclusions respecting this stratigra- 
phical difficulty I am not prepared to hazard an opinion._ Mean¬ 
while, I do not consider the upper miocene Te Ante limestone 
present in Scinde Island. The palaeontological evidence brought 
forward by Captain Hutton is against this, and the evidence, as 
collections are added to, is Jikely to be strengthened rather than 
weakened; that is, if the Pohui limestone b^e the same as the 
lower limestone in Scinde Island, which it is asserted to be* 

One difficulty in the way of regarding these rocks as of 
pliocene age has been the number and remarkable size of the 
extinct forms of Fect&n found in them, which are not supposed 
to occur in the upper shelly limestones of admittedly pliocene 
age, and which occur also abundantly in the Te Aute limestone. 
This is by no means an insuperable difficulty, and we have only 
to consider them as exceptional, and in reality belonging to 
an older period. Looked at in that light, they would have to be 
excluded in arriving at the age of the beds, as determined by the 
percentage of living species; and were this done, all doubt of the 
pliocene age of the beds would be removed. There would then 
be 71 per cent, of recent species found in the beds. Were these 
Pectem retained, and the five recent species found at Pohui 
added to the 16 occurring in Scinde Island, we should have a 
like result—-viz., nearly 70 per cent, of recent species from the 
limestones of this horizon. 

From the Lower Wairarapa Valley, N.E., to the northern part 
of Hawke’s Bay Provincial District, the Te Aute limestones 
everywhere close the middle tertiary sequence, as seen in this 
part of the North Island. The Pareora formation of Hutton, 
characterised by a proportion of recent species equal to 37 per 
cent., should, one would think, underlie the Te Aute limestones, 
at least ought to underlie its supposed representative in Scinde 
Island, with 61 or 70 per cent, of its species recent. And yet, 
if we accept Captain Hutton’s latest classification, we are 
required to suppose that the Pareora beds, containing little more 
than half the number of living species, are actually the older 
Beries* The Te Ante limestone cannot be made to occupy this 
position relative to the Pareora series, without setting aside all 
the evidence obtainable, both paleontological and stratigraphioal; 
but if regarded as the highest member of that series, this "would be 
more in accord vrith what is known as to its actual position. It 
may be the lowest member of the young tertiary sequence ; more 
■probably, along the East Coast of the North Island it closes the 
m^dletert^^ 
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Aet. LIX. —The Total Eclipse of the 8m of the 9th September, 
1885; being a Digest of the following Communications to the 
Institute on the subject :— 

A. —On the Total Eclipse of the Sun, 9th September, 1886. 

By John Meeson, B.A. Bead before the Nelson Philo¬ 
sophical Society, 2nd November, 1885. 

B. —On the Total Eclipse of the Sun, 9th, September 1885,_ 

By the Eight Eev. Dr. Stjtee, Bishop of Nelson. 
Bead before the Nelson Philosophical Society, 2nd 
. November, 1885. 

0.—On the Total Eclipse of 9th September, 1885, as seen at 
Tahoraite. By John G-oodai*, M.I.O.E. Bead before 
the Hawke’s Bay Philosophical Institute, 14th September, 
1885. 

D. —On the Total Eclipse of the Sun, 9th September, 1885. 

By A. S. Atkinson. Bead before the Nelson Philo¬ 
sophical Society, 2nd November, 1885. 

E. —On the Total Eclipse of the Sun, 9th September, 1885. 

By Dr. Hudson. Bead before the Nelson Philosophical 
Society, 2nd November, 1885. 

E.—Observations on the Solar Eclipse of 9th September, 1885. 
By A. OoHBMAN. Bead before the Nelson Philosophical 
Society, 2nd November, 1885. 

Plates XIV., XV., XVI. 

[Note bt the Editos.— The section of the moon’s shadow, 
as it swept over the earth’s surface, was in the shape of 
an ellipse, 190 miles in length by 90 miles in width. The 
only land crossed by the diadow was that part of New Zea¬ 
land lying in the vicinity of Cook Strait, so that the total , 
phases could only be observed there ; the line of centr^ty 
sweeping in the Shape of a curve from a point half-way 
between Australia and New Zealand, where the sun was rising 
at the time of totality, .'to a point between Cape .Horn and" 
the Bou& Pole, latitude 76® S., where the sun was setting at 
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the time of the eclipse. In New Zealand, the line of centrality 
passed through West Wanganui, Collingwood, D’Urville Island, 
and the Wairarapa, leaving the land on the East Coast at Castle 
Point. At all places along the line of centrality, the duration 
of the total phase was computed at 68", the time being a few 
. seconds longer towards the east. At Castle Point, the totality 
commenced at 7h, 35m, 12s. a.m., New Zealand mean time; at 
Wellington, at 7h. 36m. 4s,; and at Nelson, at 7h. 84m. 148. 
Observations of a more or less scientific nature were taken at a 
number of places—Tahoraite, Wairarapa, Maiiawatu, Welling¬ 
ton, Picton, Nelson, Collingwood, etc.; and a large number of 
papers and communications were made to the public press, and 
to various scientific societies, conveying the impressions of the 
various observers. ' 

From a review of the observations that were made, the 
following conclusions were arrived at:— 

“ Scarlet prominences were only rnoderately developed, and 
were clustered chiefiy at the equatorial and polar regions of the 
sun. The best observers agree that the corona had a very 
irregular outline, and was most continuous and vivid close to the 
sun’s limb, having the longest expansion reaching to nearly two 
diameters from the western equatorial region. This large ex¬ 
pansion appears to have had a strongly marked spirally twisted 
’ structure, while all the other appendages consisted of radiating 
pyramids. No laminated structures appear to have been observed 
in any part of the corona. 

Most observers agree in describing an intensely brilliant 
flash or meteor, lasting for two seconds, at the commencement 
of totality on the eastern side of the sun, and exactly over the 
position of a large sun-spot that was just coming into view at a 
few degrees soutti of the sun’s equator. This flash is described 
as having looked like a large electric lamp suspended at a little 
distance fr*om the moon’s edge. At the close of totality another 
flash, similarly bright, but not so large and pointed,-was seen on 
the western limb of the sun, in a position corresponding with a 
i^ge sun-spot that was within 1' of arc of passing over the sun’s 

'-V',,' —GBNXEAn'.DESCEIPTION,. 

Mr. John Meeson, B A,, gives the following general descrip- 
tibn of the eclipse ■ 

; : ^<^ Th:e weather was perf^^ sky almost, if not quite, 

oloudlessi with a very light wind from the S.E.; a.clear, 
,/moistureless, frosty air 1 My point of observation was my own 
: . garden at from 6,46 a,m., when the 

te i Ebyi Sdc„Iion4on,” 49th Hovember^ 1885, ** Oh this Total Solar 

MOhpse; of I Septeh^ September, 
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sun—already partially obscured—^rose from behind the north¬ 
eastern hills, until 8.30 a.m., by which time the moon had 
completely passed over the solar face, the view was continuous 
and uninterrupted. More perfect circumstances for making 
valuable observations cannot well be imagined; and a sight 
grander and more unique than the whole eclipse it is impossible 
to conceive. Even as the wind falls when the shades of evening 
close around, the very light breeze which had been blowing in 
the early morning gradually died away, and darkness increased. 
Birds ceased their twittering, all—at all events, except some 
paraquets, which were evidently much startled, and broke into 
the most noisy chattering as the sun disappeared, and flew 
away, it may be supposed, to their usual night haunts. Every¬ 
thing else became hushed; even the human voice had, or seemed 
to have, an unnatural sound. All nature seemed to bow its 
head, and stand in mute silence as the awful spectacle passed, 
and until the God of Day should again emerge from his tem¬ 
porary seclusion. The general appearance of things at the 
moment of totMity, which was certainly not A period of com¬ 
plete darkness—for a soft and ‘ dim, religious light ’ was always 
present—was such as the observer can surely never forget. It 
was decidedly uncanny. The human face looked ghastly. The 
colours on mountain and field, on sea and sky, were weird, 
unearthly, and indescribable, such as one had never seen before. 
They had gradually deepened in hue as the eclipse proceeded, 
and just before totality the sky around the sun was of a dirty 
yellow, and quivering beams, of the colour of electric light, shot 
out fcom above and below the moon, giving it somewhat the 
appearance of a St. Andrew’s cross with a circular centre. 

“ Generally speaking, during the sun’s complete obscuration, 
the sky was of a mauve colour, except round about the luminary 
itself, where the intense brilliance of the silvery protuberances 
or the golden glory of the coronal rays diffused tints of dirty red 
and grey. The sea became black, the mountains across the bay 
iron-grey, while the sky above the latter assumed shades of 
dirty, ghastly yellow. A few patches of fleecy clouds hanging 
low over the sea took on the appearance of black cumulus 
heaps, and afterwards, on the emergence of the sun, donned 
garbs of varied colours. The lunar orb, during totality, stood 
out boldly, and round its limbs was a fine fringe of intense 
light, which glistened hke diamonds ; upon its surface a slight 
reflected light was clearly seen. After the eventful period of a 
minute and a few seconds had passed, there appeared, at the 
point of the moon’s disc opposite to that which first obscured 
the sun—at the point, that is, where arose, as we shall after¬ 
wards see, the longest streamers of the corona and the highest 
prominences,—a growing effulgence of light, which rapidly inten¬ 
sified as we watched. The prominence seemed to swell and 
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bubble and boil like a spring of molten silver. This appearance 
was produced by tbe blending together of the large prominences 
and the sun’s reappearing disc; and not for several seconds, 
perhaps, did the latter assert itself, assume its true shape, and, 
by its superior luminosity, cast the protuberance into obscurity, 
and substitute its ordinary beams for the temporary or tem- 
porarily-perceptible coronal rays. During the obscuration, stars 
were plainly seen by those whose attention was not already 
bespoken by something more unusual. I saw Jupiter very dis¬ 
tinctly. The rushing of wind, as from all points of the compass, 
remarked upon by one of our local newspapers, I certainly 
did not experience. The fall of temperature along the belt of 
totality, instead of causing wind thitherwards, would rather 
operate to produce motion of the air in precisely the opposite 
direction. But, as already observed, there was really no wind 
at all, but over everything the stillness as of death.” 

The Bishop of Nelson describes the eclipse as observed from 
a hill near Nelson :— 

** The semihle progress of the eclipse at first seemed slow, 
but at the critical and crucial moment it appeared cruelly 
rapid. The body of the moon crept on over the left or 
western limb of the sun, and while it was about half over, there 
was a very sensible diminution in the light. It began to be a 
cold and silvery light, and the absence of yeUow light seemed 
more and more marked, till the not unfamiliar lunar crescent- 
shape was assumed by the sun; and this stage was the period of' 
quite a peculiar phenomenon in the appearance of the hills below 
the sun. Each one of the many rough furrows of valleys, divided 
by ridges of bush, became dark and black in shade; but each 
ridge was distinctly marked by a yellowish-green light, so re¬ 
markable as to form the subject of notice by me to the by¬ 
standers, who all acquiesced in the recognition of the decided 
and noticeable peculiarity of the appearance. It was most 
marked, and fortunately so much so as to be capable of repro¬ 
duction. Possibly there may be a somewhat similar appear¬ 
ance under the crescent moon. 

*‘As totality came near, and one’s attention was confined 
almost exclusively to the sun, it seemed to me that the crescent 
was divided into one or two elongated portions of light, and then, 
subsequently, that these elongated portions were divided up into 
what reminded me of the cogs of a wheel, or rather the little 
blocks of different metal that are planted in the rim of the 
compensating balance of a good watch or chronometer. I suppose 
this appearance to be that described as Bailey’s beads.” They 
appeared to me to e:dst' for only a veiy short time indeed, but 
they were distinct cogs of light, over little more than a third of 
idle edge of the suEr O 

; ■ them a^ fo me as if the sun, or dark body of moon, 
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were encircled with a brilliant ring at the time when, to use a 
common phrase, the sun ** went out.** 

“ This corona, or ring of light, had time just to print its 
impression on the eye when two appearances made themselves 
manifest: First, the body of the moon started into rotundity— 
or, if I may use the word, globosity—from two . . . ^ into 

three, h*om being a black disc, into a faintly but decidedly 
luminous globe, the effect, we are told, of earthshine on its sur¬ 
face. Earthshine in its effects is decidedly less evident than 
moonshine. (The second appearance is dealt with under the 
heading * Prominences.*) 

“The darkness was not exactly that of night. As to the 
degree of light, it seemed to be paralleled by the amount of 
light diffused about when the moon is nearly half full; but the 
hght that remained on this occasion was not that of the blue 
silvery moonlight, but of a neutral character, and the darkness 
seemed to have a palpability, if so it can be called. At the 
latter part of totality I turned to pick up the binocular, which I 
had discarded for the plain smoked glass guard, and was surprised 
then at the actuality of the darkness^ I turned round, and 
caught sight of what made me look again, and I experienced a 
sensation to which I can only apply the epithet appalling, 

“ The glorious sign in the heavens shone forth on a yellowish- 
grey sky, which shaded off on the distant horizon to brilliant 
yellow and orange; but in mid-air, to the north-west, rode in the 
air a bank of clouds, over which the conical shadow was passing. 
Light was visible on both sides of the band of the total shadow, 
and all objects within that range and near the darkness seemed 
to come up quite close to one ; distance seemed annihilated, I 
felt as if this bank of clouds was quite close upon me. It was 
composed of towering cloud masses, standing out in stereoscopic 
solidity, blotched (as a painting) with rounded masses of 
purple,^ blue-black, and grey, and at the edges having bands of 
burnt sienna; under the clouds was the bright light I have men¬ 
tioned.** 

Mr.^ John Goodall, M. Inst. G. E., observed the eclipse at 
Tahoraite, in the Forty-mile Bush. The following extracts are 
taken from his paper:— 

“ I went to Tahoraite on the afternoon of the 8th; the 
weather was not promising; there were repeated showers 
of rain, hah, and sleet up to two o*clock in the morning, 
ever, with any great hopes of being able to use it. By 6 a.m. 
but by five o’clock there was a fine clear frost, and scarcely a 
cloud in the sky, with every prospect of successful observations 
of the eclipse. I mounted my telescope, a 4J-mch refractor, 
and attached a direct vision spectroscope to it—^not, how- 
all was ready, and the telescope pointy to the eastern horizon, 
which was perfectly clear. Towards the south there was a 
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heavy bank of clouds rising, looking dangerous enough to mar 
the event of the day. A stray cloud creeps near to the path of 
the sun, becomes illuminated, changing colour rapidly, ending 
with the silver lining, and the sun appears above the dark, 
ragged line of the tops of the distant New Zealand bush, per¬ 
fectly clear of clouds; as it rises, three bands of clouds cross 
its face. This ominous indication soon disappears, and the sun 
is in its full splendour, revealing to the telescope two large 
groups of sun spots and faculss in its eastern and western limbs. 
A peculiar ruddy tint now appears over the sun, caused 
probably by cosmic dust or earth vapour. As the sun rises to 
about 10° this ruddy tint disappears, and we patiently await the 
first contact of the moon, the first indication of '^hich is a 
roughening of the sun’s edge, and an appearance of dark pellets, 
on the rim at contact. This is soon obscured by the sharp edge 
of the moon, the circular dent of which, in the sun’s face, 
becomes clear, and the eclipse has fairly started. Gradually the 
moon creeps in along the path of the sun spots, the march of 
which becomes obliterated; and when it has obscured the sun 
by about one-fourth, the visible edge of tne moon is tinged with 
an orange-yellow tint. This extends to about two minutes of 
space, and was observable until the sun was more than three- 
quarters obscured. The changing shape of the sun, as it was 
gradually obscured by the moon, was particularly interesting; 
and as it acquired the crescent shape, light began to diminish, 
and the atmosphere got very cold. The horns of the crescent sim 
were strongly tinged with deep orange; and when the crescent 
became very fine, it appeared to me at one time that a portion of 
it was obscured before the time, which must have been caused 
by an irregularity in the moon’s edge. The eventful moment 
approaches : there is just a thin strip of the sun now visible, 
wMch scintillates like the stars, and the light is like that from 
the electric arc, of a bluish tint, and all shadows are sharp; 
there is a weird appearance over everything. . . . Suddenly 

the shape of the moon begins to show beyond the visible edge 
on the sun, and soon the whole of the moon is visible—a 
blacker chcle in a black background. Instantly the corona 
appears as an encircling light, opposite to where the sun yet 
shines, fully ten seconds before totality; when of a sudden, as 
if the moon, gradually toiling on, made one last effort, it took 
one great leap and obliterated the sun, as if for ever; it was, 
indeed, awe-inspiring, and it is impossible to describe the feehng 
of the moment. Immediately the sun disappeared, there was a 
beautiful transformation scene. It appeared as if the sun’s 
place was occupied by a beautiful black jet ornament, set with 
scaorlet points, and fringed with striugs of pearls. . . 

;Tw<Buty^^m total eolijpse, the sun was obscured by 

.'r'clouds.” ■ 
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n.—T he Temoperatuee. 

Mr. Meeson says, concerning the temperature:—“To get 
the variations in temperature during the continuation of the 
eclipse, I made use of two self-registering thermometers, which I 
inspected every quarter of an hour. One of these was fixed in 
its usual place, 6 feet above the ground, well in the shade, and 
protected from the wind; the other hung on the outside of a 
conservatory, 2 feet above the ground, and fully exposed to the 
sun. The following table gives the successive changes which 
took place:— 


Time. 

Ito 7 

a.m. 

7 

7.15' 1 

7.30' 1 

7.45'| 

8 

8.15' 

8.30' 

Shade temperature 

30^ 

F. 

32*^ 

340 1 

35° 

33° 1 

31° 

32° 

37° 

Sunshine temperature' 

30° 

F. 

330 

390 

42° i 

36° 

40° 

50° 

70° 


“From this table it will be seen that my thermometers did 
not register such a great fall in the temperature as some 
observers report. In the shade there was a fall of four degrees, 
sufficient to carry the indicator below freezing point; and in the 
thermometer exposed to the sun, which more readily responded 
to the thermal changes, the fall was a clear six degrees. The 
coldest point of time seems to have been 8 o’clock, and not at 
the moment of totality—just as the coldest time during night is 
not at midnight, but two or three hours after, and the hottest 
part of the day not at noon, but about 2 p.m. If the early 
morning of 9th September had not been somewhat colder than 
usual—as a matter of fact the temperature then descended to 
28° F.—perhaps the fall during the eclipse would have been more 
perceptible than it actually was ; there was certainly a sudden 
fall at the moment of totality, for, though it was a minute of 
much excitement, everybody bepame sensible of the difference of 
temperature. The descent, however, recorded by the sunshine 
thermometer was, as we should have expected, greater and more 
sudden than that recorded by the instrument in the shade. I am 
quite prepared to believe that the actual fall during and imme¬ 
diately after totality was, as some observers say, even greater 
than that which I have recorded; but I find, in confirmation of 
my figures, that in Wellington the fall recorded was 5|°, and 
that the loss of temperature there was not recovered till nearly 
9 a.m.” ' 

The Bishop of Nelson states that the thermometer stood at 
88° immediately before sunrise, and that during the eclipse it 
went down to 31°, the whole ground being covered with hoar¬ 
frost immediately after totality. The reduction of temperature 
was very evident, as also the getting up of a strong south coldr 
wind. 

The temperatures observed by Mr, T. W. Kirk, in Wel¬ 
lington, on behalf of the Government Observatory, are embodied 
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in tlie accompanying diagram, showing the curves of dry and 
wet bnlb standards, recorded at every five minutes* interval 
from 6.80 to 8.45 o’clock. 



Mr. Meeson’s paper contains the following remarks:—“ A.s 
to the so-called red protuberances, I saw distinctly prominences, 
but they, one and all, seemed to me intensely white or pearly in 
colour—such as those described by Professor Airy in the echpse 
of 1851—rather than red. 

Perhaps my sense of colour was temporarily impaired by the 
unwonted and unearthly hues which prevailed on everything at 
the time. Ibould persuade myself, perhaps, that one or two of 
the smaller prominences, situated on the eastward of D. in the 
chart, were of a faint rose-colour, but not red. Whatever their 
colour, and whatever their real nature—mountains, clouds, or 
flames—they were exceedingly beautiful and wonderful; but, as 
they can be, and are now, studied at any time when the sun 
can be seen, whether he be eclipsed or not—or rather, perhaps, 
as the sun can be by modern astronomical contrivances so arti¬ 
ficially eclipsed that the prominences are rendered visible—^it is 
very improbable that any observations of ours, as to them can 
have any scientific value. The difierenoes in our impressions as 
to the relative size and place of the prominences, arise probably 
from the fact, that our observations were not made precisely at 
the same second of time. At the commencement of totality the 
largest prominences visible were those on the lower eastern or 
right limb; and towards the close they were those on the upper 
western, or left limb. During the passage of the moon across 
the; sun’s face, the prominences near wWe the sun was last 
visible dim^ those directly opposite con- 

sid^biy increasefti^^ books these prominences 
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are said to be heaps, jets, or flames. Those which we saw were 
heaps, I think, and they were less serrated and fantastic in 
shape than some of us perhaps expected. Decidedly the largest 
prominences, towards the close of the total obscuration, ap¬ 
peared over the moon’s left upper limb, at an angle of about 
from the perpendicular, directly below the point where I observed 
the longest and most vivid coronal ray. Its apparent height 
above the hmb of the moon could not have been less than 
70,000 miles, for it reached to nearly ^V^h of the moon’s ap¬ 
parent or angular diameter, which I take to have been about the 
same as that of the sun— 

01/ *be sun’s being 32' 36*41", or 850,000 miles in actual diameter, 
— themoon^s 31'26" „ 2,153 

How much this protuberance, or, indeed, any of the others, was 
foreshortened, of course it is impossible to say. The real height 
was perhaps in every case considerably above the apparent. 

“ Of two prominences I wish specially to speak. They do not 
seem to have been generally observed, but were clearly seen by 
other members of my household beside myself. One of them 
was also observed from the Hospital, by Dr. Boor. They were 
like tiny clouds, of a heapy character, and differed entirely from 
the other prominences, inasmuch as they were of a dun, or dark- 
smoke, nearly black colour. Their positions were, one at an angle 
of about 40° from the perpendicular towards the east, and the 
other at about 10° below, the horizontal line on the lower western 
limb. Their position and relative size were recorded at the 
moment of observation. They were entirely different in appear¬ 
ance from the silvery or white, or rose-coloured prominences ; and 
were no optical illusion, for I was so surprised to see them that I 
looked at them again and again with the binocular or coloured 
glass, and with the naked eye alternately. While I observed them, 
they seemed to undergo no change. What were they ? Gold¬ 
schmidt noticed similar little grey clouds in the eclipse of 1860, 
(Proctor!s “ Sun,” p. 262,) but these were in part isolated, and 
floated, so to speak, outside the solar limb at some distance, and 
were also observed subsequently to develope into rose-coloured 
protuberances. Perhaps ours did the same, but the transforma¬ 
tion was not observed by me. Someone says, * Were they 
planets ?’ No; their size and irregularity of shape, apart from 
other reasons, would prevent us from entertaining that supposi¬ 
tion. Were they facrdas projecting above the sun’s disc, such as 
that seen by Mr. Dawes? (Proctor’s “ Sun,” p. 180.) Were they 
such dark curves as Herr Grosch, of the Santiago Observatory, 
saw upon the moon’s limb, in the total eclipse of 1867; sharp 
curves, resembling in appearance lines drawn with lead-pencil on 
white paper? (Proctor’s “ Sun,” p. 846.) Were they moun¬ 
tains in the moon ? If they were, lunar heights tower far higher 
than even those fabulous ones of Captain Lawson in New Guinea. 
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Professor Balfour Stewart, in one of the M^chester Science 
Lectures, says that the prominences sometimes assume the 
appearance of a cloud, instead of a fire or a fiery tree. If so, there 
need be no further difficulty. Our two little dusky patches have^ 
a place among recognized phenomena.’' 

The Bishop of Nelson says :—“ The intensification^of bright¬ 
ness at certain points in the above mentioned ring of light {see 
General Description above), the chromosphere or ring, amounted 
to luminous protuberances, which to my eye, and I can only 
answer for that, had the appearance of molten mountains of 
liquid silver, increasing with every beating second in intensity 
of whiteness, combined with the idea also of light or luminous- 
ness. Light seemed to flow out of them in liquid streams. It 
was condensed, not dispersed light; to speak in popular language, 
it seemed as if it were light coming out in liquid streams: lava 
streams of silver, ever and anon coming out of the three craters 
of light. I saw no red flames, though, honestly, I tried to see 
them ; I had one momentary glance of redness, but that was at 
an earlier stage. ... It seemed to me as if I witnessed once 
more what I witnessed in the north of England, at Bolton, in 
Lancashire, in the pouring out of the cauldron of molten steel 
in the Bessemer process, in which I beheve oxygen plays so 
important and striking a part.” 

Mr. A. S. Atkinson states as follows:—‘^The only *red 
prominences ’ I saw were a row of six or seven small ones, extend¬ 
ing from about the vertical point towards the east, looking to 
the naked eye of about the same size and shape, and at about 
the same distance apart. Larger ones were seen by others, and, 
I believe, appear in three places in the photographs. The tallest 
of these red prominences, measured very roughly on the photo¬ 
graph, seems to be about ^th the diameter of the sun : if really 
so, it would represent a height of some 70,000 miles, while the 
long white cone I have mentioned (see Corona) was probably not 
less than 500,000 miles. Mr. J. E. Akersten obtained for me 
two small photographs during totality: one immediately after it 
began, with an exposure of something less than a second, the 
other a few seconds later with about double the exposure. A 
third plate was in the camera, and all but ready, when the sun 
reappeared; it was taken just after the reappearance, but two 
of'the red prominences are still shown. It will also be notice,d 
that in this photograph there is a rather well-marked ray, tan¬ 
gential to the reappearing sun, though not to the central point 
of the bright limb; or, say, not parallel to the line joining the 
two cusps ; indeed, the latter line, if produced to the westward, 
would almost meet the ray as it is, without the latter being 
produced at all. There are also two short divergent rays of 
or^ary sunlight. There are also two short divergent rays from 
thibafStern cusp, and a shorter and fainter one from the western 
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The tangential ray, measured from end to end through the 
glare, is apparently equal to two diameters; the longest of the 
shorter ones to little more than a quarter of a diameter. They 
are, I presume, rays of ordinary sunlight. If I might hazard a 
guess as to the cause of those from the cusps, I would ask 
whether they might not be owing to the irregularities of the 
rnoon’s limb at those points, similar rays elsewhere along the 
limb being lost in the glare ? It will also be seen that there is 
apparently a well marked halo round the emerging sun, which 
shows very strongly in the unenlarged original views. Whether 
this is merely the work of the camera, or is connected with the 
‘ sun-cloud ’ now always surrounding the sun, or what else the 
cause may be, I am quite unable to say. I certainly did not see 
any such halo, but then I was closely watching the sun myself.” 
(For a very similar halo in a photograph of the full moon, see 
“ Nature,” vol. xxi., p. 33.) 

Mr. Goodall says: While I was sketching, a flame seemed 
to burst out of the side of the moon in the opposite direction to 
where the sun was last observed, remain unaltered for a few 
seconds, then the corona gradually faded, and a flood of hght 
was shed all round, and the grandest sight I ever witnessed 
came to^an end. The scarlet setting, or the prominences, were 
very plainly visible through the telescope.” 

Dr. Hudson states : Of prominences I saw two, marked a, 
and I thought I saw a flat low one in the position marked v. I 
did. not see the prominence marked c, which, as it has been so 
universally observed, must have been a distinct and real one. 
The prominences appeared like bmmished silver, with a slight 
coppery tinge.” 


IV,— The Corona. 

With regard to this phenomenon, Mr. Meeson writes :— 

The general outline of the corona, towards the latter part 
of the period of totality, was, as it appeared to me, pretty much 
as represented in the accompanying chart, though there must 
have been other leading features which I had not time to 
observe. Generally its shape was irregular, and there was 
little or no four-cornered appearance. If there was any 
symmetry at aU, it was as regards the place of the longest 
streamers (a? and ?/), which were exactly on opposite sides, and 
at those parts of the sun’s rim which were respectively the first 
and last to disappear behind the moon. Some of these 
streamers,, particularly those from the upper western limb, and 
at an angle of about 30° from the perpendicular, could not have 
been less in length than 1-J- times the moon’s or sun’s apparent 
diameter, not less than 1,275,000 miles. The greatest 
effulgence of light was in the neighbourhood of the longest 
25 
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streamers, and particularly round about the highest part of the 
upper limb. The least was in the lower western and upper 
eastern limbs—in the former of which the breadth was not more 
than Jth of tlie moon’s diameter, and in the latter, certainly as 
small as jV^h, if not smaller. Although, for the most part, the 
streamers seemed to radiate as from a common centre—that is, 
the centre of the sun or moon—^yet this was not universally the 
case; for some (particularly the ray marked z) seemed to 
proceed as from another centre, and interlaced with the more 
normal gleams. If these observations of mine—which have 
been compared and checked with similar notes and sketches 
made by other members of my family, whom I instructed before¬ 
hand, as well as I could, what to look for, and how to record— 
do not tally exactly with any bond fide photographic pictures of 
the eclipse which have been obtained in Nelson, two things 
must be remembered: One is, that the photograph is apt to give 
only the inner corona—the sierra, or leucosphere, as it is called 
—^which is comparatively well-marked, and of stronger light; 
while the outer corona, or chromatosphere—perhaps on account 
of its more delicate light, or because there is inadequate 
exposure, or for some oiher reason—^is very likely to be not at 
all represented. The other point to be remembered is, that the 
corona, or at all events the outer corona, varied in appearance 
at different periods of time dmdng totality, for the rays 
visibly increased in length and altered in shape during obser¬ 
vation. I read in Proctor’s ‘ Sun’ (page 814) that ‘the 
sharpness of outline in photographs of the corona is due to 
peculiarities in the process of development, special care 
being needed td prevent over-development of the negative.’ 
The corona in our eclipse was certainly not very sharply defined, 
for it was very difficult to say where the faint coronal tints ended 
and the abnormal hues of the sky began. If, as well as meteoric 
bodies and the sun’s atmosphere, electric action plays a part in 
the formation of the golden glory which we are discussing, it 
might perhaps be expected that the appearance of that wonderful 
light would vary from moment to moment, even as in the case of 
the Aurora. Upon the whole, the picture which I present seems 
to agree pretty well with what others, with whom I have com¬ 
pared notes, observed. I noticed no rotatory motion of the 
beams, such as, I believe, has been sometimes previously ob¬ 
served, nor any flickering or quivering, except as before stated, 
just before and after totality. Proctor says of the eclipse of 
1724, observed in Prance, that at the beginning of totality 
Maraldi perceived ‘that the corona was wider on the side 
towards which the moon was advancing than on the opposite 
side, but that at the close of totality the case was reversed.’ 
This exactly describes what I saw. The most vivid and brightest 
p^s of the cori>na and the greatest prominences were decidedly 
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where the moon first touched the sun at the commencement of 
the eclipse, and at the point directly opposite thereto—that is, 
where the moon first emerged from before the sun’s face. 
Proctor’s generalisation, again, as to the relative development of 
the outer and inner corona, was certainly confirmed on this . 
occasion. He says:— 

‘ 1. Where any great gap or rift appears in the outer or 
radiated part of the corona, there a depression is seen 
in the inner and brighter portion. 

“ ‘ 2, Where the inner portion of the corona is depressed, 
there the coloured prominences are wanting, and the 
sierra is very shallow.* 

“ I think, if you will consider this carefully, you will agree 
with me, that what we saw confirms the generalisations here 
given. The colour of the corona, I should say, was that of very 
brilliant electric light, with, however, a faint but decided tinge 
of gold.” 

The Bishop of Nelson gives the following account of the 
corona, as seen by him 

“ No sooner had the luminous body of the moon estabhshed 
itself on the eyes, and the luminous ring or chromosphere with its 
protuberances—which seemed to my eye to be at points corre¬ 
sponding to 4 or 5 o’clock, 2 o’clock, and 11 o’clock on the face 
of the sun, treated as an imaginary clock face—there came the 
next grand spectacle, almost instantaneously, yet with a slight 
deliberation (worthy as of regal stateliness), with nothing of the 
scenic or startling transformation slide or scene about it: from 
the luni-solar disc as a centre, and from the chromosphere, shot 
forth the glory of the corona from all points—^well-likened to a 
Brunswick star, and, if I may be pardoned for such a matter of 
fact association and illustration, reminding me of some of those 
feats of armour decoration which may be seen in the corridor of 
the White Tower of London, where stars of every order are 
formed of rays made up of the sheen of bayonets or ramrods, 
polished and burnished almost as white as snow. There was a 
tendency to a square shape impressed on the whole, with the 
exception of what was about the line of the moon’s equator, the 
bright rays extending to quite a distance of If times the sun’s 
diameter on that side, and not nearly so much on the opposite 
side. . . . On some occasions of total eclipses this corona 

has been said to be too bright to be gazed at by the unshaded 
eye, but it was scarcely so on this occasion; one could look at it 
without pain. It seemed to have a somewhat vibratory move¬ 
ment, coruscations of light playing on the rays of the luminous 
stars. I saw through the binocular glass certain faint leaf-like 
bands of light, but too faint and too momentary to make any 
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record of them. I also saw, before totality, bright rays crossing 
like St. Andrew’s cross.” 

Dr. James Hudson remarks, with regard to the corona: “ I 
can only speak certainly of the long projection, which I estimated 
at the time to extend three-fourths of the moon’s diameter from 
the surface of the disc. This long projection appeared to me to 
be bifurcated at its extremity.” 


V.— The Bands oe Eats op Lioht, immediately bepoke and 
APTEE Totality. 

Mr. Meeson says, This was a wonderful and unexpected 
phenomenon. While sun-gazing, perhaps a minute or two 
before totality, one of my party called out, ‘ Look! look at 
the waves of light behind us!’ I turned, and was su^rised 
to see a most beautiful effect, how produced, I cannot tell. 
It was as if streamers of light shot out from the quarter 
of the heavens where the eclipse was taking place, like the 
slender spokes of an enormous wheel of light, neither the 
nave nor the tire of which could be seen. All the time, 
too, the * wheel ’ seemed to be rotating towards the west. 
The bands, as they stretched and quivered across the Waimea 
Plains, far as the eye could see, appeared to be about six or 
nine inches broad, and about the same space apart. Their 
direction was undoubtedly from north-east to south-west, and 
their colour was that of ordinary sunlight, only considerably 
subdued. During totality they disappeared, but on the sun’s 
reappearance they were again visible, and riveted attention. 
Surely, thought I, the old fable is right, after all. There is a 
chariot of the sun! Phosbus, the son of Latona, guides it, and 
these bands are the light from his glorious wheels, as he drives 
majestically through the heavens. Yet, why visible now, and 
now only? And how is it that they do not seem to have 
attracted attention before now, when eclipses have occurred ? 
You all saw what I am referring to. What were those quivering, 
mysterious, illimitable rays? Were they atmospheric, meteoric, 
spectroscopic, lunar, or coronal in origin ? 

I could almost fancy that they were in the direction of the 
strongest coronal light, and might be produced by the coronal 
rays^ which, before now, have been said to actually rotate. 
(Proctor’s * Sun,* p. 838.) The coincidence in point of time of 
the appearance of the two things is worth noting, as is also the 
coincidence of disappearance. But then it must he remem¬ 
bered that during totality, when the corona was most vivid, the 
bands of light were either absent altogether or exceedingly faint ; 
at least that is my inapressioh, though I cannot be positive about 
^ fact, for time of total eclipse, my whole attention was 
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absorbed by the passing moon, and tbe coruscations of light 
about its limbs. Unfortunately man has not, like insects, com¬ 
pound eyes, enabling him to see at the same time both what is 
behind and what is before. If the ordinary beams of the corona 
did not produce the bands of light, did the exceptional quivering 
rays, which appeared just before and after totality, above and below 
the sun, and referred to early in this paper, do so ? Or were the 
prominences or protuberances the cause of these mysterious 
bands ? I mean, was their appearance in some way spectro¬ 
scopic, as well as spectral ? 

“ We must remember that, for spectroscopic ejffect, we had 
virtually an isolated and thin pencil of light from the sun, and 
possibly from the prominences only, immediately before and 
after totality, and, furthermore, that the sun - prominence 
spectrum consists of bright lines; and perhaps something in- 
vening between the sun and the earth—atmosphere, meteoric 
bodies, vapour—operated as a prism to produce refraction (just 
as rain does to produce the rainbow), or as a fine grating to pro¬ 
duce diffraction. I think that the dark colour between the 
bands of light was the same as the general colour of things at 
the time; in other words, not that the bands of light were 
alternated with dark bands, but that they were simply light 
bands on a dark surface. Otherwise, the dark bands might 
suggest the innumerable dark lines of the spectrum, rendered 
visible in some mysterious way by the exceptional circumstances, 
with intervening bands only approximately and relatively light, 
but really of various colours, or in some way divested of colour. 
But then the dark lines of the spectrum, though innumerable, 
are very irregularly disposed; whereas the dark lines which we 
sawj if they were dark lines at all, were very evenly and 
regularly distributed, and alternated invariably with light bands, 
and the light and dark seemed to be exactly of the same breadth. 
My knowledge of the spectrum and its laws is very small, too 
small to permit of my doing more than suggest questions, 
which perhaps may very easily be disposed of. 

“ If these suppositions be unentertainable, was the pheno¬ 
menon atmospheric in origin? Evaporation in the hot sun¬ 
shine can often, as is well known, be seen most distinctly, the 
moisture, as it ascends from the ground, bemg rendered clearly 
visible by its quivering motion to the height of several feet. It 
can also be seen in long and strong streaks through a mass of 
distant clouds in certain conditions of weather. There was a 
rapid change of temperature about the time of totality, but it 
was towards a lower point, not towards a higher, and the lost 
degrees were not recovered till nearly half-past eight o’clock, as 
has been already explained. The quivering motion of evapora¬ 
tion occurs during exceptional heat, when the ground is, through 
recent rains, moist. The circumstances do not seem to be at all 
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parallel, nor, indeed, are the phenomena, for the matter of that; 
for onr bands of light were broad, well-marked, and, I think, 
only slightly quivering, very different from the tiny, tremulous, 
hair-like threads of moisture seen during extensive evaporation. 
If these bands, then, were atmospheric in origin, how were they 
produced ? 

“ I read (Proctor’s, ‘ Sun,’ p. 862) that General Meyer saw, 
from White Top Mountain, in Virginia, during the total eclipse of 
1860, something similar, except that the bands were of various 
colours, and do not seem to have moved. He says: ‘ It was as 
if bands of broad ribbon of every conceivable hue had been 
stretched in parallel lines haK round the universe.’ 

“ If there had been such a thing as a lunar atmosphere, it 
might have been conceivable that the bands were in some way 
owing to the pencil of rays from the sun, just before and after 
totality, passing through that atmosphere on its way to the 
earth. But we are assured that there is no atmosphere worth 
speaking of in the moon ; if one exist at all, it is of exceeding. 
rarity. However, even a very thin, ethereal atmosphere, par¬ 
ticularly if in the places where the rays intersected it, full of 
foreign matter of any kind, liquid, solid, or gaseous, would 
possibly occasion the spectral appearance, of the cause or causes 
of which we are in doubt. 

It has been seriously suggested by some of our members, 
that the bands perhaps represent successive jerks forward, made 
by the moon in its passage across the sun ! Now, we must be 
well aware that there can scarcely be anything of the nature of 
a jerk or leap in the orbital motions of the heavenly bodies, as 
the forces producing those motions are steady, continuous, ever- 
pressing, eternal. Is it possible, however, that we can apply the 
atomic theory to motion, as well as matter? Of course, the 
movement of the heavenly bodies, inconceivably rapid as it is, 
is, at our distance (except in the case of meteors, shooting-stars, 
etc.) imperceptible, unless we look for a difference of position at 
consecutive points of time. But so is the movement of a man 
or a horse at a considerable distance, when going really at a very 
quick pace; as we approach nearer, however, we see that the 
movement which, further off, appeared so easy, even, and regular, 
really consists of a series of jerks forward. Just as, too, in the 
case of a railway train. If we had power of vision quick and 
keen enough to analyse the easy motion along the lines, we 
should see, I imagine, that it consisted of a series of jerks, each 
of which would represent the result of a contest between the 
power of steam and the resistance of friction. Now, apply this 
kind of reasoning to the motion of a celestial body, a star or 
planet, in its orbit. We 'know that, in accordance with the 
p^allelogram of forces, that motion is in the direction of a 
diagonal between two lineSj the one of which represents in length 
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and direction the centrifugal force, the other the centripetal. 
How, however, does the heavenly body comply with these forces, 
or, rather, acquire the direction of their resultant, except by a series 
of steps, so to speak, down or up a ladder— i,e., by alternately 
giving way to one force and then to the other, each movement 
representing an atom of time as well as an atom of space? 
Granted that the atom of motion thus conceived of had real 
existence, the effect in light and shade, considering the magni¬ 
fying effect of the great distance, might he possibly such bands of 
light as those we saw on the morning of the 9th September. 

This, however, you must understand, is only an attempt— 
and a bad one—to put another’s crude suggestion into something 
like philosophical form. My own opinion is that the bands of 
light, in some way, were produced by the coronal rays, perhaps 
aided by something exceptional intervening in the space between 
them and the surface of the earth. But then, the non-appear¬ 
ance of the bands during totality seems a difdculty. I shall 
be very curious to hear what interpretation the astronomers 
in the old world put upon this phenomenon: and, by the way, 
I have not noticed that the observers in Wellington District 
observed it at all, though I can scarcely believe but that they did. 
If it were confined to the Nelson Provincial District, that surely 
would be a strong argument for thinking that the bands were 
simply produced by some local and temporary peculiarity in our 
atmosphere. 

“Just one personal word in conclusion. I make no pretension 
whatever to astronomical knowledge or acumen. Carlyle is 
quoted as having said somewhere: * Why did not somebody teach 
me the constellations, and make me at home in the starry heavens, 
which are always overhead, and which I don’t half know to this 
day ?’ That was my feeling the other morning. With a hand 
trained for telescopic and other instrumental work, and an eye 
trained for the observation of heavenly objects, and a mind 
stored with astronomical principles and facts, the chance we 
have just had of observing and recording wonderful, rare, and 
mysterious phenomena was one which could have been used to 
grand advantage. Such a chance will probably never again fall 
to the lot of any of us.” 

The Bishop of Nelson states in his paper: “I am told by 
those at Collingwood that on the snow-covered hills above the 
Aorere there were broad belts of colour of all shades, and that the 
lighthouse and the Spit looked from Collingwood as if they were 
close at hand, within walking distance.” 

Mr. Atkinson writes: “As the sun was just disappearing, the 
most striking phenomenon I witnessed, looking straight at it, 
was a strongly-marked ^ pulsation ’ in its light; those who were 
looking away from it saw waves, of shadow passing rather rapidly 
along the ground, just after as well as just before totality. This, 
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also, I supposed was from the unsteadiness of the air; hut to 
me it seemed certainly not the least striking part of the great 
spectacle to see the sun flickering, as it were, before it went 
down.” 

Dr. J. Hudson says on this subject: “ About five minutes 
before totality I was standing with my back to the sun, looking 
on the ground in front of me, when I saw fine films floating over 
the surface of the ground. I rubbed my eyes, thinking there 
must be water in them, and looked again ; there were the films 
plainer than before. Soon they began to take more definite 
shape, and appeared as long bands of light and shade, moving 
rapidly across the field of vision from E.S.E, to W.N.W. I 
thought for a moment, were they the shadows of clouds of mist ? 
I looked up, but the whole atmosphere was perfectly clear, 
besides there was no wind ; I held up my hand to feel, and it 
was then what I should call a dead calm. However, there were 
the long lines of light and shadow travelling rapidly in a westerly 
direction, and more and more distinct did they appear until the 
moment of totality, when they completely disappeared, to re¬ 
appear again when totality was over. I cannot say what direc¬ 
tion they travelled in after totality.” 

Mr. A. Coleman, in his “ Observations on the Solar Eclipse,” 
says:— 

The phenomenon which most struck me, and to which I 
believe I paid the most attention, was the peculiar vibratory 
shadows which passed across the earth’s surface during the 
eclipse. Scientific observers have no doubt recorded and fully 
accounted for this striking phenomenon, but never having read 
of such, nor having seen any explanation for them, I venture to 
offer one, winch, however, may neither be original nor correct. 
A curious property of light, discovered by Grimaldi in 1665, 
later on independently by Newton, but more thoroughly inves¬ 
tigated by Fremel, was that termed the inflection or diffraction 
of light. When a divergent ray of light admitted into an 
apartment was just intercepted by an opaque spherical body of 
a suitable size and at a suitable distance, surrounding the 
shadow cast upon a screen were seen concentric rays of coloured 
light, * the fringes ’ of Grimaldi, whilst in the shadow itself 
were to be seen alternate light and dark bands of light. 

In investigating this latter phenomenon, Dr. Young saw 
that they were capable of a satisfactory explanation upon his 
admirable and comprehensive undnlatory theory. To use his 
own words, ^thG fringes within the shadow were produced by the 
interference of the rays bent into the shadow by one side of the 
, body (intercepting) by the rays bent into the shadow by the 
other side.’ 

^ the moon’s disc formed the 

:0^truc%g body^^ causing the light and dark bands in its 
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shadow on the earth’s surface, and their flickering movenients 
were due to the moon’s movement altering continuously the 
distance of the undulations from either side of the moon, and 
with them the positions of the shadows.” 

Observing at Tahoraite, Mr. A. McKay, of the Geological 
Department, remarked the flickering of different shades of 
light at the surface of the ground, and on looking up obliquely 
towards the sun, saw most distinctly undulating vibrations in 
the air like those produced by ascending currents. From his 
position he had a favourable opportunity of observing during 
totality the return of the light in the rear of the shadow on the 
Euahine Eanges, 6,000 feet in altitude, and about 6 miles to 
the westward, and he distinctly saw the light advancing as 
banded streamers. 


Note.— The Ven. Archdeacon Stock has called the Editor’s 
attention to the following extract from the London Athenaum, 
August 2nd, 1851, p. 821, which evidently points to a similar 
phenomenon having been observed on the occasion of a previous 
total ecHpse:— 

“ Great Solar Eclipse.—la observing the solar eclipse here 
yesterday, during the intervals that the showery and cloudy 
state of the weather permitted, I noted the following fact, which 
I am not aware has been before observed, and which may be 
interesting as in a great degree explanatory of some of the most 
remarkable phenomena attending total eclipses. The rays pass¬ 
ing close to and over the moon’s body were much agitated. 
This I at first was inclined to ascribe to the vapoury state of 
the atmosphere, but soon noticed that Could not have been the 
cause, as the light from the sun’s external liniits was calm, and 
gave a most distinct marginal line, while that portion of the 
sun’s face which was bounded by the convex and dark outline ot 
the satellite and that outline seemed to be dancing together. In 
case of any mistake, I caused two friends successively to examine 
the appearance, and they both reported it to be distinctly such 
as described. The instrument used was a Newtonian reflector, 
of 6 inches diameter, with a magnifying power on of about 180.— 
I am, &c.—P. McPablane.— Oomrie, Perthshire, July 29,1851.” 
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Art. lx.— The Maintenance of the Sun's Heat, By Professor 
F. D. Brown. (Abstract of a Lecture.) 

[Bead before the Auchland InstitutCt 29t7i July^ 1885.1 

The maintenance of the sun’s heat; of what possible interest 
is this ? perhaps you will say. Nevertheless, it is recorded that, 
centuries ago, a man was tending a flock of sheep, when he saw 
** a flame in the midst of a bush, and the bush burned with fire 
and was not consumed.” And this man, although he lived at a 
time and in a country where no spirit of inquiry existed, yet 
thought that this was a matter of the gi’eatest interest, for he 
said, “ I will now turn aside, and see this great sight, why the 
bush is not burnt.” Why, then, should we not turn aside for a 
few minutes, and ask ourselves, How is it that that great blazing 
mass, which daily lights and warms us, burns, and is not con¬ 
sumed ? But it may be said that there is here a pure assumption 
introduced, to lend a fictitious interest to the subject; that there 
is nothing more remarkable in the existence of a vast mass of 
matter at a white heat than at any other temperature, and that 
the extraordinary statement that the sun is not consumed has 
no basis in fact, or, at any rate, cpnot be proved. 

The first point, therefore, for us to consider is, whether the 
sun does behave in a manner altogether diflerent from ordinary 
fire, or a yyhiterhot ball; whether he keeps on shining longer and 
, more fiercely than a fire of his size could do. The solution of 
tbk .question; is difficult, though it involves the use 
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of some very large figures. It is evident that we must first find 
out Low much heat the sun loses in an hour, or a week, or 
a year, and then compare this amount with the quantity which 
could be evolved by a hot or burning body as big as the sun. 

We are all of us fully aware that the sun radiates heat, but 
there are probably only a few here who have ever thought about 
the quantity of heat thus radiated, or who have any definite idea 
of the enormous thermal loss which the sun daily undergoes. 

To learn how much heat the sun loses in a given time, we 
must measure the amount of radiation on a given area of the 
earth’s surface. Since the radiation is going on simultaneously 
in all other directions, it is clear that every square mile on the 
surface of a sphere of which the radius is 95,000,000 miles will 
be equally warmed ; we must therefore, to find the total radiation, 
multiply the number we have obtained by the number of square 
miles on the surface of this sphere, that is, by 108,000 million 
million. Many measurements of the solar radiation have been 
made with more or less perfect apparatus. The first, which were 
carried out at the Cape of Good Hope by Herschel, led to the 
conclusion that the solar radiation on a square mile would raise 
47,500,000 lbs. of water from freezing to boiling in an hour. In 
obtaining this result, however, no account was taken of the 
large amount of heat absorbed by the atmosphere, an amount 
which varies with the humidity of the air, and with the obliquity 
of the sun’s rays. Allowing for tliis atmospheric absorption, 
and basing our calculation on the experiments of Violle, which 
are probably the most exact, we find that the solar radiation per 
square mile per hour, just outside the earth’s atmosphere, would 
raise 85,500,000 lbs. of water from freezing to boiling. Multi¬ 
plying this number by 108,000 million million, we obtain an 
expression for the total hourly solar radiation which is, accord¬ 
ing to Tyndall, sufficient to boil 700,000 millions of cubic miles 
of ice-cold water per hour. If, now, we consider how this loss 
would affect the temperatilre of a hot body of the mass of 
the sun which received no heat from any source, we find that it 
would result in a fall of the sun’s temperature of at least 2° 0. 
annually, or 10,000° in 5,000 years ; yet all the evidence accu¬ 
mulated by geologists goes to show that in bygone ages the sun’s 
rays were no hotter than they now* are. If, on the other hand, 
we suppose that the sun is a vast burning mass, we find that if 
it were made of solid coal, and were burning at a rate sufficient 
to yield this enormous supply of heat, it would be all consumed 
in 6,000 years. As no apparent diminution of the solar radiation 
has taken place for thousands of years, I was justified in com¬ 
paring the sun to the bush in the desert, which burnt, yet was 
not consumed. 

Two well-known hypotheses have been set up to account for 
the maintenance of the sun’s heat; the one ascribes it to a great 
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shower of meteorites, the other to the gradual contraction of 
the sun’s mass. To appreciate the meteoric theory we must 
remember that whenever the motion of a body is destroyed, and 
no other motion set up in its place, heat is evolved ; thus, when 
I bring this hammer on this piece of lead its motion is stopped, 
and the lead thereby becomes hot. {Ex;p. with thermopile.) 

The heat thus generated is proportional to the mass of the 
moving body and the square of its velocity, and is so great that 
if the earth fell into the sun, the heat generated would be equal 
to that obtained from the combustion of 5,600 worlds of solid 
carbon. There is, therefore, nothing improbable about this 
meteoric theory, and its supporters go so far as to point to the 
zodiacal light as material evidence of it, saying that this light 
is emitted by a vast meteoric cloud. The adequacy of this 
theory, as regards the possible supply of heat, is well brought 
out in the following table, which is due to Sir W. Thomson:— 


Mercury 



Years. Days. 
.. 6 219 

Venus 



83 326 

Earth 



95 19 

Mars 



12 259 

Jupiter 



.. 32,264 0 

Saturn 



.. 9,662 0 

Uranus 



.. 1,610 0 

Neptune 



.. 1,890 0 

Total .. 


,, 

.. 45,604 103 


It is, however, very doubtful whether there is any such 
supply of meteoric matter as is required by this hypothesis. 
The earth encounters but little, and there is no valid reason to 
suppose that the zodiacal light results from meteoric matter. 

The second hypothesis, which is due to Helmholtz, refers 
the sun’s heat to the simple contraction of its mass; and, in 
order to show the sufficiency of this theory, it has been calcu¬ 
lated that the contraction of the sun from a nebula the size of 
the orbit , of Neptune to its present bulk would yield a sufficient 
heat to maintain the present rate of radiation for 120,000,000 
years, while a contraction of the sun’s diameter of about 800 
feet per annum would make up the yearly loss. The . chief 
obstacle to the acceptance of this explanation of the origin of 
the sun’s heat is the fact that the heat due to contraction would 
be set free throughout the sun’s mass, and that it is almost 
impossible to imagine it reaching the surface in time to prevent 
the sun’s surface ficom becoming cold. 

Either of the two hypotheses which I have briefly put before 
ypu account fairly well for the fact that, in the period of a few 
thousand years during which some sort of written record has 
been kept, no diminution of the sun’s heat has been observed j 
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but both of them place a limit to the solar life. In the case of 
the meteoric theory, it cannot be supposed that the supply of 
meteors is inexhaustible; we must look forward to the time 
when every stone wandering in the planetary spaces shall have 
fallen into the sun, and when, therefore, the supply of heat 
shall cease, a time to be followed at no great distance by the 
dying away of the solar light. Since a mass of matter cannot 
go on contracting for ever, it is evident that the shrinkage 
theory, like the meteoric, cannot invest the sun with the attri¬ 
bute of permanence. In this respect they both fail to commend 
themselves to the mind, as has been said by Sir W. Siemens : 
“If either of these hypotheses could be proved, we should only 
have the satisfaction of knowing that the solar waste of energy 
by dissipation into space was not dependent entirely upon loss 
of its sensible heat, but that its existence as a luminary would 
be prolonged by calling into requisition a limited, though may 
be large, store of energy in the form of separated matter. The 
true solution of the problem will be furnished by a theory, 
according to which the radiant energy which is now supposed 
to be dissipated into space and irrecoverably lost to our solar 
system, could be arrested and brought back in another form to 
the sun itself, there to continue the work of solar radiation.’^ 

In accordance with this idea. Sir W. Siemens propounded a 
theory regarding the conservation of the sun’s heat, which I will 
endeavour to explain to you. In order to understand this theory 
we must suppose that the planetary system is immersed in a 
rarified atmosphere, consisting mainly of hydrogen, marsh gas, 
carbonic oxide, water vapour, etc.; that this is no unreasonable 
assumption is made clear to us by the fact that it has been 
proved by Maxwell, Clausius, and Thomson that it is impossible 
to assign a limit to a gaseous atmosphere in space. The nature 
of this interplanetary atmosphere is, moreover, made known to 
us by the meteorolites which frequently find their way to the 
earth; these meteorolites contain gases hidden in their pores, 
which, being other than oxygen or nitrogen, must, one would 
think, have been derived from the interplanetary spaces. Those 
gases are those just enumerated. Further proof, if any be 
needed, of the existence of gaseous matter in interstellar space, 
is furnished by spectrum analysis, which tells us that the nucleus 
of a comet contains carbon, hydrogen, nitrogen, and probably 
oxygen. ^ 

Having arrived at a conception of an interplanetary atmo¬ 
sphere, we have next to think of the action of the sun upon it. 
Let us first investigate the action of any revolving body upon 
the gaseous medium in which it is placed. {Ecap.^ wheel and 
candles.) 

We thus see that the sun must act like a great fan, projecting 
the gases from its equator, and drawing them in at its poles. 
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Let us think of the stream of hydrogen, oxygen, marsh gas, etc., 
arriving near the sun at its poles ; the rise of temperature will 
evidently bring about combustion, with its accompanying great 
development of heat. The result of the combustion, the atpeous 
vapour and the carbon dioxide, will flow to the solar equator, 
and be projected into space. Thus it would appear that the 
constitution of the interplanetary atmosphere would be gradually 
altered; but Sir W. Siemens here steps in with the suggestion that 
the solar radiation would bring back the combined materials to 
their original condition of separation, thus enabling them again 
to flow towards the sun, and by their second combustion supply 
the central power with further energy. It remains to show how 
this could take place. 

There is no fact better known to students of chemistry than 
the decomposition of substances by heat. Nearly all organic 
substances and many metaUic salts are resolved into simple 
compounds by exposure to heat, while such stable bodies as the 
metallic oxides, and even water itself, are broken up at a high 
temperature. The explanation of this very general phenomenon 
is as follows:—The substances are made up of particles, which 
are all exactly alike, and all complex, being themselves formed 
by an aggregation of atoms. These atoms, within the particle or 
molecule, are subject to definite periodical motions or vibrations, 
which increase in amplitude with the temperature. It is there¬ 
fore evident that, as the motions of the atoms within the mole¬ 
cule gradually increase in violence, the time must arrive when 
the cohesive forces which hold them together must be overcome, 
and the atoms flying off in different directions will either remain 
at large, or will come into contact with others derived from other 
particles, forming, in the majority of cases, simpler aggregations. 
The deslOTction of the particles is, in fact, not unlike that of a 
fly-wheel which is rotated more and more rapidly, until at length 
the centrifugal force overcomes the cohesion of the iron, and the 
wheel flies to pieces. 

Now, it has been shown by Tyndall and others, that vapour 
of water and other gaseous compounds possess a remarkable 
power of absorbing the vibrations of radiant heat, the violence 
of the atomic vibrations becoming thereby greatly augmented. 
Nevertheless, under ordinary circumstances, no decomposition 
is apparent. At low pressures, however, the decomposition is 
greatly increased, and it is reasonable to suppose, that, at the 
extremely low pressure which reigns in the interplanetary 
spaces, the destruction of the molecules would be consider¬ 
able. 

Here, then, we have an hypothesis which explains how the 
solar raiant energy is not lost, but gathered up by the particles 
0f matter distributed in space, to be poured again into the sun 
by the great gaseous current which circulates among the planets. 
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Let me, in conclusion, sum up the main conditions of this 
hypothesis:— 

(1.) That aqueous vapour and carbon compounds are 
present in stellar or interplanetary space. 

(2.) That these gaseous compounds are capable of being 
dissociated by radiant solar energy while in a state 
of extreme attenuation. 

(3.) That these dissociated vapours are returned to the 
sun, and exchanged for recombined vapours by the 
centefugal action of the sun. 

As Sir W. Siemens has remarked: “If these conditions could 
be substantiated, we should gain the satisfaction that our solar 
system would no longer impress us with the idea of prodigious 
waste through dissipation of energy into space, but rather that 
of weU-ordered, self-sustaining action, capable of perpetuating 
solar radiation to the remotest future.” 
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Aet. LXI .—On a New Mineral (Awaraite) from Bam Bay. 

By W. Skey. 

[Bead before the Wellington PkilosopMcal Society, ilst October, 1886.] 

On the 28th of September two samples, marked Nos. 1 and 2, were 
transmitted to the laboratory through the Secretary for Mines, 
as having been obtained by some alluvial miners working near 
Jackson’s Bay, and given by them to the Warden. No. 1 of 
these parcels, supposed by the contributors to be impure platina, 
was found not to contain any platina, and to consist entirely 
of a pure alloy of nickel, iron, and cobalt, in the form of small 
nuggetty and water-worn grains or scales, perfectly malleable, 
of a hardness of about 6‘ and sp. gr. 8*1. Some of these grains 
have a little lustre, but most of them are dull, owing to a coating 
of reddish or greenish red oxides. These grains do not reduce 
copper from its cupreous sulphate, acidulated with muriatic acid. 
The following is its composition:— 


Nickel . 

.e 67*63 

Cobalt .. 

•70 

Iron .. 

.. 31*02 

Sulphur. 

•22 

'Silica . 

•43 

Total 

100-00 


Its formula is 2 N -1- Pe. It is remarkable for the high pro 
portion of nickel therein. The richest natural alloy of nicke 
of which I can find any notice is Oktibehite, from the United 
States of America; it is Ni + Fe, according to which formula 
there is 51-22 per cent, of nickel present. This alloy (Okti¬ 
behite) is of terrestrial origin. Meteoric iron does not often go 
more than 10 per cent., with a maximum of 20 per cent.; it 
generally contains carbon. 

The New Zealand alloy is undoubtedly of terrestrial origin, 
and should be found in some basic rock in the vicinity of Bam 
Bay. The even size of the grains, and their number, together 
with their richness in nickel and apparent uniformity of com¬ 
position, support the “terrestrial” theory. The inability of 

* TMb has all been aet free from combination with one or other of 
these metals. 

86 
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this alloy to reduce copper from its acid solution of cupric 
sulphate, is very singular, as both iron and nickel rapidly efect 
a reduction, separately. This fact shows that the two metals 
are (in the alloy) combined with each other, and it shows, 
besides, the unreliability of the copper test for demonstrating 
the absence of iron alloys from our rock masses, this test being 
as yet the only one in use for this purpose. Possibly there is 
a connection, and a close one, between this alloy and the 
nickeliferous pyrrhotine of the West Coast, which I identified in 
1878. 

Nickel some time ago was quoted at 12s. the pound; it is 
supplanting silver (as nickel-silver) for many purposes, such as 
for harness, 

The mixed sand, or wash No. 2, accompanying the alloy, 
also contained a similar substance, but in smaller grains, while, 
besides gold—^which has escaped the rough appliances of the 
miners—^it contains two kinds of platina, one markedly ferri¬ 
ferous, the other nearly pure. It besides contains tin ore 
(cassiterite) in quantity, a fact which it appears the contributors 
aid not suspect. This is a new locality for tin ore, and a great 
deal further south than are any of our other deposits of this 
ore. The following is the proportional composition of this 
sand:— 


Nickeliferous alloy .. .. .. 24*77 

Tin ore .. .. .. .. 32*14 

Magnetite.19*68 

Various .. .. .23*41 


100*00 


Art LXII ,—On Platinum Crystals in the Ironsands of Orepuki 
OoUJield, By W. S. Hamilton. 

\Itead before the Southland Institute^ 2Wi January^ 1886.] 

I HAVE obtained several crystals of platinum from this source, 
which, though minute, are tolerably perfect, one of the largest 
of which is figured. It is a square flat tablet, 
very perfect on three sides, but irregular on 
the fourth, with one corner deformed* The 
entablature is very distinct on the face pre¬ 
sented, but not on the obverse. There are 
markings on the surface, as if thin squares and 
parallelograms of metal had been beaten into 
it, giving it somewhat the appearance of a 
brick floor, and suggesting a compound crystal bmlt up of smaller 







Hamilton. —On Platinum CrptaU, 


403 


ones. These crystals ooenr in the grains of sand. Their occur¬ 
rence is, however, somewhat rare. The common form in which 
the platinum occurs is round or oval thin plates, or leaves. But 
the fact that crystals do occur is important, as proving that the 
iron-sand is their true matrix. Eoughly crystalline platinum also 
occurs, sometimes with gold crystallised on it, as well as iridium, 
iron, and native copper. The iron-sand in question is not the 
ordinary titanic iron-sand of our beaches. It is non-magnetio, or 
but slightly so, heavier, and lumpier. Lumps of comparatively 
large size often occur in it, which are iron pyrites derived from 
wood, and still retaining the original mineral elements of timber, 
and often some carbon. This is proved from the fact that twigs 
and small branches are often found along with the sand, com¬ 
pletely changed into pyrites, though still retaining the grain, the 
bark, and all the characteristics of timber. Specimens of the'se 
undeniable branches occur where the wood structure is perfect in 
some parts, while in other parts it is broken up into masses 
resembling duck-shot, partially fused together. This, I appre¬ 
hend, gives us the key to the origin of the sand, which seems to 
be nothing else but the pyritized debris of ancient vegetation 
subjected to special conditions, which we may yet come to 
understand. 

Just as wood is often silicified into stone in large quan¬ 
tities, or carbonized into coal, so it would apppear that it 
may be metallized into the iron-sand of our goldfields, auri¬ 
ferous, cupiferous, or platiniferous, from either some obscure 
conditions of process or inherent quality of the original sub¬ 
stance. These pyritized twigs are curiously shrunken to a far 
smaller size than their original, some of them being reduced to 
the thinness of needles, whilst still showing wood structure. 
The iron-sand of many of our goldfields seems to be derived 
from the breaking down of this pyritized wood by mechanical 
and chemical means, such as water-wearing and rusting. The 
sulphur of the pryites is gradually replaced by oxygen to form 
the mag7ieUc oxide, probably determined by the conditions of 
deposit, temperature, etc. In this way, the magnetic iron-sand 
of our beaches would be the ultimate product of timber, after 
being first reduced to wood pyrites, and then broken down by 
oxidation and the action of mechanical agents, and finally 
changed into the magnetic oxide, the other metals crystallizingout. 

This change can actually be effected experimentally by the 
artificial oxidation of the non-magiietic lumps of wood pyrites, 
mtli the production of magnetite in all respects similar to the 
titaniferous iron-sand of our shores. Either sulphuric or nitric 
acid will effect this by long continued action. The grains of 
sand do not dissolve, but become semiplastic, lose their sulphur, 
and recrystallize into highly magnetic angtilar grains of the 
ordinary magnetic iron-sand* 
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The renewal of the gold in our beach workings seems to be 
an example of this slow change of the iron-sand derived 
from wood pyrites. Miners observe the same renewal of 
gold in the washings of the Orepuki Goldfield. They save 
the heavy iron-sand for that purpose, and after a few months, 
re-amalgamate with good results. This can be repeated ever 
so often, gold and platinum being continually set free by the 
chemical changes induced. The fact, as proved in this paper, 
that both occur crystallized in the sand, affords grounds for 
supposing that they are really developed or crystallized out of 
more complex combinations. 
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NEW ZEALAND INSTITUTE. 


Seybnibenih Annual Bepokt. 

Meetings of the Board were held on the following dates: 80th 
September, 1884 ; 8rd February, and 13th May, 1885. 

The members of the Board who retired in conformity with 
clause 6 of the Act were: The Hon. Mr. Waterhouse, Mr. 
Travers, and Mr Mason, and these gentlemen were reappointed 
as Governors of the Institute by His Excellency. 

The members elected to the Board for the current year by 
the incorporated societies are: Dr. BuUer, Mr. JamesMcEerrow, 
and Mr. W. M. MaskeU. 

The following additions were made to the honorary members 
of the Institute: Professor Asa Gray, Eiohard Bowdler Sharp, 
M.A., P.L.S., and R. A. Wallace, F.L.S. 

The members now on the roll of the Institute are:— 


Honorary members. ... 80 

Ordinary members— 

Auckland Institute .804 

Hawke’s Bay Philosophical Institute ... 121 
Wellington Philosophical Society ... 250 

Westland Institute .110 

Philosophical institute, Canterbury ... 149 

Otago Institute .161 

Southland Institute . ... 70 

Nelson PMlosophioal Society. 100 


Total ... ... ... 1,295 

The volumes of Transactions now in stock are: Vol. I. 
(second edition), 896 ; Vol. V., 44; Vol. VI., 48; Vol. VH., 
140; Vol. IX., 145; Vol. X., 176; Vol. XI., 65; Vol. XH., 62; 
Vol. Xni., 68; Vol. XIV., 86; Vol. XV., 198; Vol. XVI., 280; 
Vol. XVn., not yet fully distributed. 

The printing of Vol. XVII. was commenced in February, and 
completed and issued early in May. It contains fi%-£ive 
articles, and also addresses and abstracts of articles which are 
included in the Proceedings and Appendii. There are 636 
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pages and twenty plates. The following is a comparison of the 
contents of the volume with that for the previous year 


Miscellaneous ... 

1886. 

Pages. 

. 80 

1884. 
Pages. 
... 72 

Zoology. 

. 212 

... 824 

Botany . 

. 94 

... 118 

Chemistry 

. — 

4 

Geology. 

. 60 

... 18 

Proceedings 

. 86 

... 46 

Appendix. 

... ... 66 

... 62 


686 

639 


The Honorary Treasurer’s statement of accounts is appended. 
There is still a small amount due on account of the last volume, 
but, on the other hand, there is a balance to the credit of the 
Institute in the hands of the London Agent. 

Approved by the Board. James BDeotob, 

Wm. F. Drummond Jbevois, Manager. 

Chairman. 

18th August, 1885. 


New Zealand Institute Account, 1884-85. 


Bboeipts. 

Expenditure. 

0. d. 

Parliamentaiy vote for 

1884-86 .. 600 0 0 

Contribution from Wel¬ 
lington Pbulosophioal 

Society, one-sktn an¬ 
nual revenue.. .. 24 8 0 

Contribution from so¬ 
cieties in aid of print¬ 
ing Vol. XVn. under 
clause d of Begulations 
of Institute .. 79 6 0 

Sale of volumes.. 6 6 0 

£. 0. d. 

Balance due for printing 

Vol.XVI. 74 11 6 

Printing Vol, XVII. (on 
account) .. 626 18 7 

Miscellaneous items, in¬ 
cluding binding, <fec.., 8 4 0 

f609 14 0 

£609 14 0 



Abthtjb Stock, 

18iih Anguflt, 1886. Honorary TreaBurer. 
















PROCEEDINGS. 




WELLINGTON PHILOSOPHICAL SOOIETY. 


First Meeting. %iih Jim^ 1885. 

Dr. Hector in the chair. 

New Members. —Mr. A. Purdie, B.A., and Mr. W. M. Maskell, 

F.M.S. 

Papers. —1. ** On a remarkable variety of the New Zealand 
Pigeon, Carpophaga nom-zealandm,'" by T. W. Kirk. {Trans- 
actions, p. 129.) 

2. ‘‘Abnormal colouring in Platycercus auriceps,'' by T. W. 
Kirk. {Transactions, p. 129.) 

3. “New Paper Nautilus, Argomuta hilleri,'" by T. W. Kirk. 
{Transactions, p. 188.) 

Specimens Exhibited (1) Ancient Maori Ute, made of raupo, and ex¬ 
hibited by Sir George Grey. (2) Five specimens of Helix hchstetteri, 
presented by Hon. Captain Baillie, whose property near Picton is almost 
the only place where that shell is now obtained. (3) Specimen of auriferous 
FinoUte, a magnesian rock combined with dolomite, presented by G. S. H. 
CoXjP.G.S. New South Wales. 4)-4 5(mita,ave^rarefish inNewJZealand, 
which had been purchased at a fishmonger’s shop in Wellington. Dr. Hector 
took occasion to refer to the reported &ding of a turtle in Foveaux Straits, 
and reminded the meeting that a few years ago a turtle came ashore at 
Island Bay, together with a number pi strange fish belonging to the coast 
of ’ New South Wales, and a mass of kelp. ,(5) An interesting book, 
entitled “ Cooke’s Yoyages in the years 1708-11,” presented by Mr. Justice 
Gillies, of Auckland. The book contains numerous plates of birds, beasts, 
and fishes found in these seas; and New Zealand is marked on the chart as a 
nebulous patch. (6) Faosiiniles of ancient classics, an Epinal Glossary of 
Latin and Old English. (7) Geological specimens from the collection of 
Mr. McKay, made during his recent survey of the Kaikoura mountains. 
Dr. Hector spoke for some time on the geology of that district, and testified 
to the valuable nature of the work being done by Mr. McKay, (8) Portrait 
in oil of Manihera, recently presented to the Government by the relatives 
of the deceased, and which had been forwarded to the Museum. 

Mr. T. W. Lewis, Under-Secretary for Native Afairs, was present, and 
gave a short account of Manihera’s career, stating that he had been a friend 
to the settlers from the very early days, and a loyal servant to the Crown. 

Manihera’s brother (Hoane Eangitakaiwaho), his son (Eobert Hector 
Manihera), and his nephew (John Alfred Jury) were present at the meeting, 
and the latter, who spoke English with an excellent accent, related some 
episodes from Manihera’s life. He stated that Manihera and Wi Kiagi 
opened the land in the Waiiarapa to the settlers; and whenTe Hapuku tried 
to oppose Sir Donald McLean in Hawkers Bay, by refusing to permit the 
land to be sold, Manihera went up and got Te Hapuku to agree to it. When 
the Hauhau fanaticism and the King movement spread to the Wairarapa* 
Manihera used his infiuence to pacify the Natives with success. 
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The Hon. Mr. W, B. B. Mantell, M.L.C., said he had held Manihera in 
very high esteem, hut suggested that the portrait would find a more fitting 
place in the corridor of House of Assembly. 

Dr. Hector difiered from this opinion, remarking that, in its present 
place, the general public would have the benefit of being able to see it. 

Before concluding the meeting, Dr. Hector stated that Mr. John 
Buchanan, B.Ii.S., who had been connected with the Geological Survey for 
over 20 years as a botanist, draughtsman, and explorer, was about to leave 
the Government service, to retire on a well-oarned pension; and ho ex¬ 
pressed, in feeling terms, how much the Society would lose in Mr. Buchanan* 
He referred at length to the valuable services rendered to the Society during 
the past 18 years by that gentleman, by his execution of the illustrations and 
diagrams, as well as by his numerous papers. 

Dr. Hector then referred to his personal acquaintance with Mr. 
Buchanan, and related how, when he left for New JZealand in 1861, Sir 
Joseph Hooker gave him the name of John Buchanan, as that of a rexnark- 
ahle botanist, stating that if his services were secured in connection with 
ihe Geological Survey, a great benefit would be rendered to science. 

A few months after landing, the speaker made his acquaintance, and 
they had been together ever since. They had undergone many hardships 
together, having on one occasion spent five or six months in the dingy cabin 
of a little schooner, when exploring the West Coast Sounds, with rain falling 
steadily for six weeks at a time. He spoke of Mr. Buchanan’s ability at 
designing diagrams and maps, and exploring, or any work requiring the 
finest artistic touch or taste, in very high terms. At the close of his remarks, 
the Chairman, on hehaH of the Society, handed to Mr. Buchanan an 
illuminated diploma of life membership, signed by the President, Vice- 
Presidents, and Council of the Philosophical Society, as a small token of 
the esteem in which his services were held. The diploma was handsomely 
illuminated by Messrs. Book and Cousins. The diploma was accompanied 
by a present of several valuable books, chosen by the Council. The meeting 
signified its approval of the gift by hearty acclamation. Mr. Buchanan was 
quite taken by surprise, and was, in consequence, too much moved to reply 
at any length. 


29th July^ 1885. 

Dr. Grabham, Vice-President, in the chair. 

New Members.-^^Mx^ W. JB. Vaux, and Mr* John Davies. 

Pa^er. — On the Improvement in Vegetahle Food in 
Western Europe since Neolithic Times,by W. T. L. Travers, 
E.L.S* ’ {Transactions ig. BO,) 

Mr. A. de B. Brandon read a paper entitled Suggestions,’* 
-with a view to secure uniformity in expression in papers pub¬ 
lished in the '‘Transactions,’* especially in relation to minute 
measurements; and the meeting generally agreed that such a 
course would be of advantage. 


1885. 

Mr, W* T. L* Travers, P.L.S., in the chair* 

Fdper.^^^ On the Maori in Asia,** by Mr, E. Tregear, (IVum- 
oetfows, p. 8t) 
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28ri SeptemheTf 1885, 

Dr. Newman, President, in the chair. 

New Member. —Eev. E. Durant Cecil. 

Papers* —1. On a New Seismograph, or Earthquake Ee- 

corder,” by Mr. F, Bull. {Transactions^ p. 69.) 

In concluding his paper, the author said he hoped the instrument 
would recommend itsell to the Meteorological Department for issue to 
observers. 

Dr. Hector agreed that the instrument was a very useful one, but he 
hardly thought it combined all that was required for very accurate results, 
and that Professor Milne had lately invented an instrument which seemed 
to combine all requirements. 

2. “ On the Life History of a Moth, Epyaxa rosearia," by 
Mr. A. Purdie, M.A. {Traiisactions^ p. 208.) 

3. “ On a New Vegetable-eating Pill-millipede,'' alhed to the 
Spider and the Crustacea, which he proposed to call Zephronia 
nov<B-zealandi(B, by Mr. T. W. Kirk. {Transactions, p. 139.) 

4. “ On the Eclipse of 9th September, 1885. {Transactions, 

p. 875.) _ 


2l5t October, 1885. 

Dr. Newman, President, in the chair. 

Papers* —1. “ On the Maori Language, with Eemarks on 
English Spelling,” by Mr. J. C. Crawford. {Transactions, p. 46.) 

The Hon. Mr. Mantell agreed with the author in regard to the spelling 
and bad pronouncing of the Maori language by the Hnglish. 

2. “On the Age of the Napier Limestone,” by Mr. A, 
McKay. {Tramactions, p. 867.) 

3. “ On a New Mineral, Awaruite," by Mr. W. Skey, Colo¬ 
nial Analyst. {Transactions, p. 401.) 

4. A large trout, caught by Major Eccles in the Silverstream, 
was exhibited, and Dr. Hector, after examination, considered it 
was not a Californian salmon, but the same form of trout which 
is common in Otago, Canterbury, and Nelson, and that it is 
probably the progeny of the variety known as “ Thames 
brown trout,” which were first introduced into Tasmania, and 
thence distributed to New Zealand. The fish caught in the 
Silverstream was a female, with the roe just commencing to 
develope, and its stomach contained food of fresh-water origin. 
At first sight it appeared to be very similar to the Californian 
salmon. 


25^/i November, 1885. 

Mr. Govett, Vice-President, in the chair. 

New Member. —^Mr. G. V, Hudson. 

It was announced that the Council had nominated Dr. Hutchinson to 
vote in the election of G-overnors of the New Zealand Institute, and this was 
confirmed by the meeting. 
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Papm, —1, On the Coniferous Plants in the Botanic Gar¬ 

dens at Wellington,” by J. Buchanan, F.L.S. 

Dr. Hector, who read this paper, said that it was a most valuable con¬ 
tribution, containing a complete list of trees grown in the gardens, with 
remarks on the habits of the trees and the influence of the climate on them, 
also remarks as to the attack of blight on these pines. The author pointed 
out the advisability of growing more trees of the gum family. This was the 
last work of Mr. Buchanan, and would bo most useful in future planting in 
this colony. 

Mr. Kirk agmed with what Dr. Hector said. Ho thought this good 
work should be continued, and that apooimens of these introduced plants 
should be placed in the museums. He hardly thought the gums would 
prove a good substitute for the pines. Mr. Kirk gave some interesting 
information respecting the growth of gum trees in other countries. 

Mr. Maxwell remarked that the blue gum timber cut in New Zealand 
shrunk to a great extent, he supposed owing to want of age. 

Mr. Tregear said that this question of the quality of these timbers 
could only be settled after having been locally studied. 

2. On the Habits of the South Island Weka, or Woodhen,” 
by Mr. Smith, of Oamaru. Communicated by Dr. Buller. 
(Transactionsf p. 181.) 

Before proceeding with the paper, Dr. Buller gave a moat interesting 
account of these birds, and exhibited specimens of the dilforont species. 

Exhibits (1) Oast of a male trout, caught beyond the Hutt Bridge 
by Mr. Pearcy. It weighed 121bs., and was similar to the one exhibited 
at a previous meeting. (2) Photograph of the plant Fourcroya loiitjcsva, 
now flowering in the Botanic Gardens, taken by Mr. Davis, (fl) Books 
from the Bounty Islands and Antipodes Islands, collected by Captain Grey 
of the Stella ; and a collection from Campbell Island, presented by Captain 
Greig of the JfCekem. (4) An old map of New Zealand (1846), presented to 
the Museum by Mr. Evans. 


Annual Mebtino-, 1885-86. 

Abstjuot of Beport. 

During the year seven general meetings of the Society were held, at 
which twenty-five papers or short notices had been read. 

Nine new members have been added to the roll, making a total of 270 
members. A Microscopic Section of the Society has been formed* and a 
statement by the Chairman of the section is attached to this report, 
Fortnightly meetings of the section are held in this room, and members who 
wish to join can do so by applying to Mr. Maskell, the Chairman, 

Xtfcw,—A catalogue has been compiled by the librarian, in which ate 
included all the publications belonging to the Society, with those of the Ne\Y 
Zealand Institute, the former being identified by a stamp upon each work. 
The total number of volumes belonging to the Society now in the library is 
upwards of 1,800. The works added to the various sections in the library 
during the year are: donations, 10 vols., and 66 purchased. There are still 
a large number of new works already ordered, but not yet received ; and 
besides this, the members have the advantage of using the large donations 
whipB are added yearly to the Institute Library, Eighteen of the best 
scientific journals, British and Amerioan, are received regularly. 

The balance-sheet appended shows the receipts to have been £822 Is. 8d„ 
inolufBng the balance brought forward from the previous year (£196 Os, 8d) j 
■the expenditure, £176 6s, 4d, ? and the balance now in hand, £146 16s. 4d. 
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Report of the Microscopic Section of the Wellington Philosophical 

Society. 

The section has held numerous meetings during the year. Having 
decided that the definite work of the section should be the investigation of 
the fresh-water Infusoria of the Wellington District, the members have 
devoted themselves exclusively to this work, the result of which is shown in 
the paper submitted with this report, containing a catalogue of 44 genera, 
containing 43 species believed to be identical with those of other countries, 
and 7 species which the section, after full oosideration, believe to be new to 
science. 

Having ascertained that the genus Vorticella had already been studied 
by Mr. T. W. Kirk, and that he had in preparation a paper on that alone, 
the members of the section decided to omit all study of the genus, and the 
Vorticella of Wellington are given in a separate paper by Mr. Kirk, read 
before a meeting of the section, and also submitted with this report. 

The section ventures to hope that the Society will afford greater assist¬ 
ance to microscopical investigation, by the purchase of works of reference 
necessary for the study of particular subjects, such as Kent’s “ Infusoria,” 
Schmidt’s “Atlas of the Diatomaceas,” Ealfs’ “Desmidiffi,” Eabenhorst’s 
“ Algos,” and many others that could be named. 

In view of the importance of microscopic study in a new country like 
this, the section would beg to suggest that the Council should make such 
additions to the library. 

W. M. MASKEnn, Chairman of Section. 

Papers. ~ 1 . “ On the Metamorphosis of a species of Caddis 
Fly {Phrygamda)/' by Q. V. Hudson. {Transactions, p. 218.) 

2. ‘*On an Edible Fungus {Gyttaria purdiei),'' by John 
Buchanan, F.L.S. {Transactions, p. 317.) 

8. ** On VortkellcB,'' by T, W. Eirk. {Transactions, p. 215.) 

4. “ Journey to Murimotu and Ascent of Ruapehu,’* by J. 
Park. 

5. Additional Contributions to the Flora of Nelson,” by 
T. Eirk, F*L.S. {Transactio?is, p. 818.) 

6. On a new Variety of Desmid (genus Triploceras, Bailey),” 
by W. Mt Maskell, F.E.M.S. {Transactions, p. 825.) 

Election oe Office-Bearers for 1886 :— Presidmt~J)r. 
Hector, O.M.G., F.E,S.; Yke-preddents —^Dr. Hutchinson, W. 
T. L. Travers, F,L.S.; Cowwcii—Martin Chapman, Hon. G. E. 
Johnson, W. M. Maskell, P.M.S.; A. de B. Brandon, jun., 
Charles Hulke, F.O.S., Dr. Newman, E. H. Govett; Secretary 
and Treasurer-^’R. B. Gore; Auditor^'W. TSi. Vaux. 



AUCKLAND INSTITUTE. 


Fikst MsETiNa. 1st June^ 1886 . 

J. A. Pond, President, in the chair. 

New Members. —Mrs. E, Craig, S. Eastham, 0. Hudson, J. 
Jienderdme, J. S. Eutherford, W, Tait. 

1. The President delivered the anniversary address. 

Abstbact. 

It is a pleasing duty, in opening this session, to say that, from a monetary 
point of view, we are in a position of comfort, if not affluence, by the sub¬ 
stantial legacy of the late Mr. E. Costley, and the endowment of land by 
the New Zealand Government. The effect of these gifts will be felt in the 
future by the increased usefulness of this Institute to aid in the advance of 
science and natural history, and thus directly to assist in the development 
of the resources of our colony, and also in conserving that portion of our 
fauna, as far as possible, which seems doomed to extinction by the advance 
of new and probably more fitted forms of life. 

After reviewing the progress of the colony during the last fifteen years, 
he proceeded to discuss the sources of natural wealth in the colony, under 
the divisions of Agriculture, Mining, Manufactures. With reference to them 
he made the following important remarks 

With the enrichment of the food supplies of the sheep, and the intro¬ 
duction of imported grasses in the place of some at least of the native ones, 
it will be possible to still further improve the staple, largely increase the 
carrying capacity of the land, and consequently our producing power. 

Now, chemistry has taught us that the soil does not contain an endless 
store of fertilisers in a soluble form favourable for plant food, and so 
capable of yielding the amount of nutrition demanded by an unlimited 
nmnber of stock; and it must not be forgotten that, in the export of our 
millions sterling annually, we are also drawing largely upon the stores of 
valuable material which a long course of years has made available for us in 
the natural decomposition of the soils. 

Let us see, then, what science teaches us in reference to our losses by 
these exports, of which we axe so justly proud. 

In the year 188$ our statistics tell us that our export of wool amounted 
to 28,125 tons, while chemistry informs us that this immense mass of wealth 
carried away with it also—• 

Potash to the amount of 1,216 tons. 

Nitrogen, equal to ammonia, to the amount of 4,784 tons. 

Here we have a loss not generally considered. Possibly the nitrogen of 
the air may gradually replace that which has been carried away, but the 
potash is actually a factor of our wealth gone from us. 

In respect to the export of grain for that year, we find that the weight 
of wheat exported mounted to 131,260 tons, and the weight of valuable 
fertilisers lost with it are in the following proportions;— 

Nitrogen, equal to ammonia .. ,, 3,270 tons. 

Phosphoric acid .. .. 1,127 „ 

Potash 704 „ 
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it will be interesting to see the intrinsic value of these fertilisers. The 
weight of nitrogen as ammonia from both the wool and wheat is 8,000 tons, 
and this, calculated at a basis of £15 per ton for sulphate of ammonia, is 
equal to about £400,000. 

The weight of potash from both the wool and wheat is 1,920 tons, 
which, calculated at the English market rate, comes to £57,600. 

The phosphoric acid in the wheat is equal to 5,000 tons of bones, 
which, at £7 per ton, brings the value to £35,000. 

These results, it must be remembered, are for one year. 

It was this consideration which led me to urge that care should be 
shown in attending to the plant food, while considering the pastures of the 

In,the near future we shall be more forcibly* brought to face these 
losses, as undoubtedly we shall export large quantities of meat, some pre¬ 
served and some fresh. In the former case the loss will be large, but in the 
latter it will be much greater; as in the former we shall, at all events, 
retain the bone to be returned to the land, but in the latter case it wiU he 
nearly all loss. Unfortunately, the agriculturist has but little of the effete 
matter returned to his soil from the actual material withdrawn. The utili¬ 
sation of the waste matter of our towns is st^ an unsolved problem, and he 
who can bring this to a satisfactory issue will indeed deserve the thanks of 
his fellow men. 

While we are reviewing the export of cereals, it will be wise to consider 
for a moment the immense return from our lands over those of the adjoin¬ 
ing colonies. Choosing wheat for the purpose of comparison, though oats, 
barley, hay, and potatoes show the same excess, and taking the average of 
ten years from 1873 to 1888, we find the bushels per acre as follows *.—New 
6outh Wales, 14*92; Victoria, 12*38; South Australia, 7*9; Queensland, 
12*5; West Australia, 11*; Tasmania, 18*23; New Zealand, 26*8; while 
the average return for eighteen ^ears in the United Kingdom was 26*6. 

To account for this excess in regard to this colony, we have either to 
accept as a reason the exhaustion of the lands in the colonies named, or the 
superior soil or more favourable climatic state of our own colony. On this 
subject, and reviewing the same disproportionate returns, Molvor gives his 
opinion on the ground of our much greater humidity, and I have no hesita¬ 
tion in arriving at the same conclusion. It is this constant humidity which 
causes the more speedy disassociation of the, minerals, and the more prolific 
production of plant food. As we see in the oases of the deserts, it requires 
only water to clothe the sterile plains with vegetation. We must not, how¬ 
ever, too heavily discount this most favourable state, or the loss will he 
greater than we anticipate. As I have already stated, our agricultural 
wealth is by far the greatest, and it should be our constant endeavour to still 
further enhanee it. The choice of the most luxurious and enriching foods 
will yield us the greatest returns of butter and cheese from a given number 
of cattle, and the improvement of this stock alone will fully repay ah our 
care and attention. Consideration should also be given to the cultivatioh of 
fibre-producing plants, as these may be sown and won by machine labour* 
and be sure of a never failing market, 

I cannot leave the subject of agriculture without saying a few words on 
the sugar-beet. As you are aware, I have gone very fully into the examina¬ 
tion of roots grown in this, district, and find in regard to the amount of 
sugar contained^ in them, that they compare most favourably with the * 
results obtained in Germany, and this, when grown with but a tithe of the 
care required in that country. Chemistry, again, has come to our aid, and 
shown that the sugar may be extracted in a much more expeditious and 
cheaper manner than heretofore* especially by the, beautiful method of 
Soheibler and Xiamont in the improved strontia process* and as each year 
; passes, these improvements are becoming more practical^ available. At the 
ssm^ time* the Goyermnent of this colony have encouraged the establish¬ 
ment of this induatry by large bonuses and protective duties* .whfoh should. 
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go far towards making this a thriving work. That it will be carried success¬ 
fully to completion I am conhdent, and, in that case, one of the most 
important results \viU be in the bonelit to our stock by the additional 
nutritive food supplies, and the benelits to the laud by the fmeing it Itouil 
the accumulation of weeds, which, in many parts of this district, in the 
lighter soils, proves a great drawback. 

The subject of agrioulturo brings us immodlatoly in contact witli a 
wonderful array of insect life, affecting our crops, our fields, and our fruits. 
Some of them are actually bcnoiicial to us, but the large majority art^ pro¬ 
judicial. If we turn to some of the countries which have been raviiged by 
pests, we will obtain some idea of their magnitude, and the great (Uiriculties 
and cost which liave to be met before their number can be so reduced as to 
make it possible to continue the raising of the crops. It is but a few years 
since that the whole world was alarmed at the ravages of the J^onjphora, 
better known as the Colorado beetle. Fortunately this pest speedily suc¬ 
cumbed, and the alarm abated. Again, for years we have witnessed the 
ej^orta made in America and S’rance to check the spread of the Plu/Uoxera 
vastatrix. The loss to France alone from this pest has been so serious as 
to cause it to be mentioned as a national calamity; and the German 
Government has, after very large expenditure and repressive measures, been 
unable to keep that country free from this terrible visitant. In New Zealand, 
and in this district, we know that this pest has been already acclimated. 
The manner in which this has occurred does not concern us so seriously as 
the way in which this and several other pests may be best held in check or 
actually exterminated. It is here that science opens up a way of com¬ 
batting these plagues. It is in the study of this insect life that we may hope 
to attain such a knowledge of their habits and enemies that will enable us to 
ensure their destruction, while the more careful study of those plants which 
are the most capable of resisting their aggression will make it possible, by 
judicious selection, of reducing their harmfulness to a minimum, at the 
same time cultivating the assistance wo may obtain from protection and 
multiplication of the insects that prey upon those which' so injuriously affect 
us. This work can only be done by the earnest efforts of our entomologists, 
and I feel it my duty, on behalf of tliis Institute, to say how indebted we 
are to the constant and earnest researches made in the study of the 
Coleoptera of New Slealand by Mr. T. Broun. In the present aspect of know¬ 
ledge, it is the specialist alone who can make any advance in ovigin.al 
research. To the student who has chosen for his theme chemistry, phy«ic.s, 
agriculture, or mechanics, the prizes which await his earnest efforts are 
certain and great, but to those who enter the arena of original research in 
many of the other branches of science the honours are few, and those alone 
are the reward. 

The study of entomology may prove of great value, not alone in the 
effort to rid ourselves of a present evil, but to guard against its importation, 
I have spoken of a few of the pests which allect our success in agriculture, 
but there is one which, though happily not a cloiiizon of Australasia, may 
become so unless sutlicient supervision is exercised, and, the, dfoot of its 
becoming acclimatised in Australia would be ruinous beyond calculation. I 
allude to the JlUdipoda 7n/</mfo/w,. better known as the locust,. The im¬ 
portation of this insect may not appear feasible; bat when wo boar In mind 
how close the countries of its habitat arc brought to tho shores of Australia 
by means of the direct steamers, and the risks in imj3(n'ting tho fruits of 
those countries of also obtaining the ova or larvm of this insect, I do tliink 
trouble or expense should not be considered in tho clTorts to keep these 
colonies free from this tomble plague. In Cyprus, where the destructive 
ravages of this pest have been felt severely, the British Government Imve at 
great expense done much to reduce their number. In 18B1, during the 
:autTOn and winter, 1,330 tons of their eggs were' destroyed, and 56,116 
millions of. larval locusts were destroyed by traps and screens. Borne idea 
of the extent of the operations ruay be gathered from the fact that in one 
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district there was a continuous line of screens, without a break, for 27 miles 
in length, arranged in three great loops, connected by a common centre. 

These results are of such magnitude, and the ravages of this insect so 
serious, that I do not hesitate to bring this subject before this Institute, and 
from this before the kindred societies of the adjacent colonies. Any efforts 
that are made to guard against such a danger are worthy every consideration, 
for such a calamity as the introduction of this scourge into Australia, with 
its vast plains but partially peopled, with such an extent of breeding ground, 
would result in an increase before which that of Cyprus would be trivial, 
and the effects upon the Australian Colonies disastrous. It is true that 
there might be but little risk to this colony; but any serious misfor¬ 
tune affecting the adjacent colonies would also prove injurious to us, 

S 0 far, we have been careless to a degree of culpability in not taking 
steps to guard against the importations of several of these pests, more 
especially the Codlin moth and Phylloxera, and are still lax in our action in 
not discovering or introducing means for eradication. The combination of 
the Australian Colonies to deal with these questions is a matter which has 
already had a precedent in the expenditure of £40,000 at G-eelong in the 
attempt to exterminate the Phylloxera. 

Pie next reviewed the progress made in meteorology and mining, and 
concluded with a mention of the chief manufacturing industries, and sources 
of power that can be utilized. 

2. “New species of Carabidm,'' by Captain T. Broun. (N.Z, 
Coleoptera.) 

3. “ On a new species of Okromodoris,'' by T. P. Cheeseman, 
P.L.S. {TramactioTtHf p. 137.) 

4. “Notes on the Stitoh-bird {Pogonomi$ cincta)^'' by A. 
Eeischek. [Transactiom^ p. 84.) 


Second MEETiNa. 29t/i June, 1885, 

J. A. Pond, President, in the chair. 

New Memhers, —D. E. S. Galbraith, W. Goldie, W. P. 
Hubbard, C.E., G. W. Owen. 

Papers, —1. “Objections to the Theory of Evolution,*’by J. 
Buchanan. 

Professor Thomas criticised the paper at considerable length, and 
further discussion was postponed until the next meeting. 

2. “On the Growth of Transplanted Trees,** by J. Baber, 
C.E. {TransacUom, p. 311.) 


Thied Meeting. 27i/t July, 1885. 

J. A, Pond, President, in the chair. 

New Members, —T. L. Bates, F. Ireland. 

The President alluded to the recent death of Mr. J. T. Maokelvie, for 
many years past a most liberal benefactor of the Institute. Several other 
members also spoke in reference to the active interest and sympathy always 
evinced towards the Institute by Mr. Maokelvie. 
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Papers. —1. “ The Maintenance of the Sim’s Heat,” by 
Professor F. D. Brown. (Abstract, Transactions^ p. 304.) 

2. ‘‘Notes on Parkinson’s Petrel {Procellaria farUnsomi)^' 
by A. Eeischek, {Transactiom, p. 87.) 

3. “Notes on Gould’s Petrel {Procellaria gouldi)T by A. 
Eeischek. {Transactions^ p. 90.) 


Foubth Meeting*. %ith August^ 1885. 

Hon, Colonel Haultain in the chair. 

New Member. —J. Ooom, C.E. 

Papers. —-1. “Notes on Cook’s Petrel {Procellaria coo/m),” 
by A. Eeischek. {Tramactionsy p. 92.) 

2. “ The Sphygmograph,” by J. Murray Moore, M.D. 

The author traced the development of pulse-recorders generally, from 
the first ingenious attempts of the Rev. S. Hales to measure the force and 
rhythm of the arteiial pulsations of the lower animals, to the later experi¬ 
ments of Viererdt in Germany, and Marey in France, on tho human subjeot. 
The construction of Budgeon’s sphygmograph, the instrument now in 
general use, was fully explained, and its mode of action pointed out. A 
large number of diagrams of pulse tracings were exhibited, and the differ¬ 
ences in the tracings produced by the action of certain diseases on tho 
circulatory system was clearly and fully demonstrated. 

3. “ Prehistoric Weapons,” by J. Martin, F.G.S. 

This was a verbal description of certain stone, bone, and bronze 
weapons from the Swiss lake-dwellings, presented to the Museum by the late 
Mr. J. T.'Mackelvie, and a comparison between them and similar articles 
from other parts of Europe and North America. Mr. Martin’s remarks were 
copiously illustrated by lime-light views and diagrams. 


Fifth Meeting. 21si September, 1885. 

J. A. Pond, President, in the chair. 

New Membei's. —E. Bell, Captain Clayton, G. Cozens, W. 
Maegregor Hay. 

Papm. —1. “Notes on the New Zealand Puffin,” by A. 
Eeischek. (Trwaotos, pp. 93 and 95.) 

2. “On a new Variety of the Tuataray' by A. Eeischek, 
{Transactions^ V^df.) 

3. “The Influence of the Means of Transit on tho Social 
Condition of the People,” by S. Vaile. 


Sixth MEExiNa. 19tA October, 1885. 

J. A. Pond, President, in the chair. 

of New Zealand Spiders,” by A. T. 
;0rq;daaxt. {Trmsactwns, 184.) 
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2. ** The Minerals of the Cape Colville Peninsula,” by J. A. 
Pond. 

3. Observations on the Habits of New Zealand Birds,” by 
A. Eeischek. {Trmisactiom^ p. 96.) 


Seventh Meeting. 80^A November ^ 1885. 

J. A. Pond, President, in the chair. 

1. The President called attention to the Maori Carved House, 
or Pataka, erected in the Museum at the expense of Mr. F. JD. 
Fenton. An unanimous vote of thanks to Mr. Fenton was 
passed. 

2. “Descriptions of three new Species of Coprosma,'' by 
T. F. Cheeseman, F.L.S. {Transaetmis, p. 315.) 

3. “ Notes on the Habits of Pole-cat, Ferret, Stoat, and 
Weasel,” by A. Eeischek, [Transactions, p. 110.) 

4. “ An Account of the new Volcano in the Friendly Islands,” 
by Eev. S. W. Baker. [Transactions, p. 41.) 

Dr. Murray Moore read the following extract from the official 
log of the schooner Maile, Captain Lane, in reference to the same 
volcanic outburst:— 

“ Position at noon, Friday, 16th October, 1885 : longitude, 
175® S.W.; latitude, 20® 15' S. Observed columns of smoke 
shooting into the air, bearing W.S.W., about 20 miles away. 
Kept away, and ran within seven miles of it, when we found it 
to be an active volcano, and that it had thrown up an island 
about one mile long and over 100 feet high in the centime, sloping 
gradually all round, with a crater on the E.N.E. side, horn 
which immense columns of matter were thrown continually to a 
great height; said matter falling again has evidently formed the 
island, as the crater is on the weather side, and nothing to 
windward but a low ledge. At sunset the eruption was almost 
over, only a small jet now and then appearing. The position of 
the volcano is—longitude 175® 25' W.; latitude 20® 20' S. 

“[While going before the wind, and when seven miles to 
windward of the island, some fine gritty dust fell on the deck, 
which I believe to be pure scoria ash from the volcano.] 

“ Nov. 21st, 1885.—Left Tonga for Auckland. The volcano 
is still active; a party, just returned from there in the schooner 
Jiole Tafa, report tlio island four miles long and BOO feet high. 
The columns of smoke, etc. shot into the air are visible at 
Nukualofa anchorage, 47 miles N.N.W., the bearing from thence 
exactly agreeing with the position formerly given. 

W. S. Lane.” 

5. “ The Building Timbers of Auckland,” by B. Bartley. 
[Tramactiom, p, ^1,) 

. Mr. T. Peacock, M.PI.R., said he had no doubt that diaorimination was 
necessary in the selection of timber for different purposes. He took excep- 
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tion to -the suggestion Mr. Bartley had made, that the durability of the 
timber was afieoted by the time of year the kauri was cut down. After 
inquiry, he had come to the conclusion that the season did not so much 
affect a slow-growing tree like the kauri. That was the opinion of ex¬ 
perienced persons. As to the statement that the timber was cut too young 
—2 feet 6 inches was mentioned by Mr. Bartley, which was the minimum 
size contractors were allowed to cut—he thought the remark made as to 
9 inches of sap was not applicable to all districts. Be bad seon young trees 
out, and the sap was only a couple of inches, and perhaps^ not that. Ho 
thought the paper a valuable one, and further investigation might take 
place in the same direction. 

Mr. John Buchanan was a little surprised to hear the wholesale con¬ 
demnation of kahikatea. His observation on this .matter extern loti over 
twenty-four years. He knew one house built of kahikatea which had been 
up for forty years—he referred to Mr. Thorpe’s house in the Upper Thames. 
The timber was decayed at certain parts, but only in those portions of the 
building where other timbers would be, and certainly not more than other 
timbers. He had used kahikatea, and had not found the dry rot take place. 
He had made considerable inquiry from people at the Thames, where it was 
almost universally used, and he had heard nothing of dry rot. He thought 
the time would come when kahikatea would be a most valuable timber. 
The kahikatea he referred to was that grown in swamps; that from Bag- 
nall’s mill, for instance, and other parts of the Thames. Brom his know¬ 
ledge of the subject, gained from various sources, be thought Mr. Bartley’s 
statement should have been somewhat qualified. 

The President (Mr, J. A. Pond) also took exception to Mr. Bartley’s 
statement about kahikatea, and could instance the same house as Mr. 
Buchanan. From examinations he had made, the hardest kinds came from 
the swamps. He might mention that a house only a short distance from 
Thorpe’s was bad with rot after standing only three or four years. The 
property of absorption was very marked in some classes of this timber, and 
was really the cause of the decay. In the case of one house at Te Axoha, 
where decay had set in some parts, he blamed to a certain extent the too 
early painting of the timber. He had given a good deal of time to the 
subject of the cutting of timbers. He had been assured by mill-owners of 
twenty and thirty years’ experience that there was a great difference between 
, timber out iu winter and that cut in spring and summer. He had verified 
the fact of the very free discharge of sap in spring and summer. As to 
totara, there was a house on the wharf where the whole sap and heart had 
gone in one piece of wood, and this was only after three years, Mr. Bartley 
had divided kauri into four classes. Whether that was so, or whether the 
appearance was owing to the location, he was not able to decide, but he 
rather favoured the theory of location. 

7. “ The Survival of the Fittest/' by E. A, Mackochnie. 


Anotai, Meeting-. 22?td[ February^ 1886. 

J. A. Fond, President, in the chair, 

JVew A. Graham. 

Abstract op Bspoet for 1885, 

Twenty new members have been elected during the year. The losses 
have:be^ M in all, and may be classified as follows:—Prom death, 6; from 
resignation, 8 ; and from non-payment of subscription, IX. The number on 
the roil of the Institute at the present time is SOO, Begret is expressed at 
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the death of Mr. J. T. Maokelvie, for many years a most liberal donor to the 
museum and library. 

The total revenue paid into the general account has been £975 Is. 8d. 
The members’ subscriptions have yielded £263 11s., and £582 lOs. lOd. have 
been received as interest on investment. The expenditure has reached a 
total of £1,078 3s. 3d., thus leaving a debit balance of £103 Is. 7d. The 
investments standing in the name of the Institute have reached a total of 
£10,063. 

Acting on the authority of a special general meeting of the Institute, 
the real and personal property of the Institute has been vested in the hands 
of the Trustees appointed under the Aucldand Museum Endowment Act. 
The Trustees have been incorporated under the provisions of “ The 
Eeligious, Charitable, and Educational Trust Boards Act, 1884,” under the 
name of the Auckland Institute and Museum Trust Board. 

Seven meetings have been held during the year, at which 21 papers on 
various literary and scientific subjects have been read. 

Election op Ofpicebs for 1886 :— President —Professor P. D. 
Brown, B.Sc.; Vice-presidents —J. A. Pond, H. G, Seth Smith ; 
Council —J. Baber, C.E., 0. Cooper, Hon. Colonel Haultain, 

E. A, Mackeolinie, J. Martin, F.Q-.S., J. M. Moore, M.D., T. 
Peacock, M.H.E., Rev. A. G. Purclias, M.R.C.S.E., S.P. Smith, 

F. R.G.S.) J. Stewart, C.E., Professor A. P. Thomas, P.L.8.; 
Secretanj and Treasurer-^T* P, Cbeesemau, P.L.8., P.Z.8.; 
Auditor-^L Reid. 



PHILOSOPHIOAL INSTITUTE OP 
CANTBKBUKY. 


Fibst Meetins. 7th May, 1885. 

Dr. W. H. Symes, President, in the chair. 

Neiv Member. —^Dr. Moorhonse. 

1. The President read a letter from the widow of the late 
Dr. F. von Hoohstetter, thanking the Institute for the letter of 
condolence that had been sent to her, and forwarding a helio¬ 
gravure of the late Dr. von Hoohstetter. He aunounced that 
the heliogravure would be framed, and hung in the rooms of the 
Institute. 

Taper. —2. “Lucretius," by Professor Haslam. 


Second Meeting, ith June, 1885. 

Dr, W. H. Symes, President, in the chair. 

Pa^er.—1. “ Buddha and his Philosophy,” by Mr. George 
Hogben. 


Thikd Meeting. 2nd July, 1885, 

Dr. W. H. Symes, President, in the chair. 

New Members .—Miss Lohse and Miss Wilson. 

Paper. —1. “ Eiver Terraces,” by Professor F. W. Hutton. 


Focbth Meeting. 6/.A1885. 

Dr. W, H. Symes, President, in the, chair. 

New Members.—"B iRV. T. Taylor, Drs. Deamer and Eobinson, 
Messrs. GiU, Neish, aud Ohrystall. 

Papers.—1. “ On the Classification of the Alga,” by R, M, 
Laing, M.A. (TransacUom,.'p, '2tW.) 

2.;“ On the Brown Sea-weeds of Banks Peninsula,” by 
B,. M, Laing, M.A. (TwiMctiofts, p., 808.) 

X ; 8. ^“ The Wtoganui System,” by Professor F. W. Hutton, 
p; 386.) ; 
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Special Genesal Meeting-, ^th August, 1885. 

Dr. W. H. Symes, President, in the chair. 

1. On the motion of Professor F. W. Hutton, it was resolved 
** That the word ‘ two ’ in Law VII. be omitted.” This resolu¬ 
tion gives to each member the right to admit an indefinite 
number of visitors to the ordinary meetings. 


Fifth Meeting. Brd September, 1885. 

Dr. W. H. Symes, President, in the chair. 

New Members, —Messrs. W. H. Spackman and J. Deans. 

Paper, —1, “ Thought Transference,” by Mr. E. M. Laing, 

M.A. 


Sixth Meeting. Isi October, 1885. 

Dr. W. H. Symes, President, in the chair. 

New Member, —Eev. Canon Stanford. 

1. Professor F. W. Hutton delivered a lecture on The 
Stone Age in Europe.” 

2. Papers ,—“Descriptions of New Zealand Micro-Lepidop- 
tera,” by E, Meyrick, B.A. {Transactions, p. 162.) 

3. “Notes on the Nomenclature of the New Zealand Geo- 
metrina,” by E. Meyrick, B.A. {Transactions, p. 184.) 


Annual Meeting. 5th Novmnber, 1884. 

Dr, W. H. Symes, President, in the chair. 

Annual Ebpobt. 

Eight ordinary meetings and one special general meeting have been 
held, at which sixteen papers have been read. During the year 13 new 
members have joined the Institute, but 27 have retired, so that the number 
of members at present on the books of the Institute is 135. Several 
additions have been made to the library, and an order for a considerable 
number of new books, including a complete set of the “ Geological Maga- 
yano,” has lately been sent to London. At tho suggestion of the Otago 
Institute, your Oounoil has again passed a resolution strongly recommend¬ 
ing the publication of a new Handbook of the Phanerogamic Flora of New 
iSealand. Copies of this resolution wore sent to the Otago Institute, the 
New Zealand Institute, and the Colonial Secretary; and it is hoped that tho 
Govornmont will bo induced to undertake tho work, as it is, in the opinion 
of your Council, urgently rccj.mred. 

The{ balance sheet shows total receipts, including credit balance of 
.-£13 6s. 7d,, to be dS‘204 4s. 2d.; total expenditure, £164 2s. 8d., leaving a 
credit balance of £40‘Is. 6d. The reserve fund, consisting of the sub¬ 
scriptions of life members, is now £56 9s. 7d. 
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Bueotiqn of Offiobes foe 1886.— President —A. D. Dobson ; 
Vice-presidents —^W. H. Symes, M.D., and Geo. Hogben, M.A.; 
Hon. Treasurer-—H. R. Webb ; Hoh, (S<!crfi<ary--Oharles Chilton, 
M.A.; Hen, Auditor —C. BlaMston ; Comcil —Professors 

Hutton and Haslam, Messrs. 0. E. Bevan, Brown, R. W. 
Fereday, T. Cook, S. Hurst, Seager. 

The retiring President delivered an address on “ The rOle of 
Phosphorus in Nature." 


Additional Meeting. 2Qth November, 1885. 

A. D. Dobson, President, in the chair. 

Papers.—1. “Moas and Moa Hunters,” by Professor J. 
von Haast, O.M.G., Ph. D., P.E.S. 

2. “ Some Obseiwations on the Stone Weapons, of the 
Morioris and the Maoris," by Professor von Haast, C.M.G., 
Ph. D., F.B.S. {Tramactmis, p.‘2i.) 

8. “ A new species of PhUygiia,” by Charles Chilton, M.A. 
(Transactions, p. 159.) 



OTAGO INSTITUTE. 


First Mebtino. 12#/t May, 1886. 
Professor Scott, President, in the chair. 
The meeting took the form of a conversazione. 


Second Meeting. lOt/i June, 1885. 

Professor Scott, President, in the chair. 

The following resolution was proposed by Mr. G. M. Thomson, and was 
carried unanimously :r-“l’hat tlie Institute draw the attention of the 
Government to the recent wholesale deportation of Tuatara lizards which 
has taken place from this colony, and respectfully suggest that steps be 
taken to preserve these animals in the localities in which they still occur.” 

Papers.—l. “ Notice of some new Native Plants,” by D. 
Petrie, M.A. {Transactions, p. 296.) 

2. "On an Index-Collection for small Zoological Museums, 
in the form of a Genealogical Tree of the Animal Kingdom,” by 
Professor Parker. {Transactions, p. 73.) 


Teubd Meeting. 2BrdJune, 1886. 

Professor Scott, President, in the chair. 

Mr. G. M. Thomson and Professor Parker gave a microscopical 
demonstration ” On the Preparation of Vegetable Tissues.” 


FotiETH Meetino. 14t/t July, 1886. 
Professor Seott, President, in the chair. 
Professor Black delivered a lecture on “ Explosives,” 


Fifth Meeting, 21sf t/wii/, 1885. 

Professor Scott, I*resident, in the choir, 

Professor Black delivered his second and concluding lecture on ''Ex> 
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Sr&TH Meeting* 11th Atigmt, 1885. 

Professor Scott, President, in the chair. 

New Members ,—Arthur Kitchener, J. W. Moore. 

. Papers, —1. The Secretary read a paper On the Habits of 
the Black Woodben, and of the South Island Grow,” by A. 
Eeischek. {Transactions^ p. 105.) 

2. “ Note on a Skeleton of Notorni% recently acquired by 
the Otago University Museum,’* by Professor Parker. ,{Trans'- 
actiom^ 1%*) 

8. Description of a new Species of Acmia,'' by D. Petrie, 
M.A. ■ ■ , ^ ■ 

4. On Inebriety, and the Duty of the State with regard to 
Inebriates,” by Dr. De Zouohe. 

The following reselutions, proposed by Ux, O. M. Thomson, were 
adopted:— 

(1,) “That, as no work dealing with the systemalio botany of Kew 
Zealand is how available, the Institute again bring under the notice of the 
Government the desii*abiUty of haying a new Handbook of the Phanero¬ 
gamic Flora of New Zealand prepared and printed, and respectfully urge 
that steps bo taken to have such a work carried out.” 

(2.) “ That as such a work would, in course of time, be largely taken up, 
so that most of the cost of publication would be ultimately recouped, this 
institute undertake to guarantee the disposal of 100 copies, provided the 
retail selling price of such work does not exceed twenty-one shillings.” 

(S,) ^‘That copies of these resolutions be sent to the other aililiated 
Societies of the New Zealand Institute, asking their co-operation in this 
matter.” 


Seventh Meeting. Mth Augmi^ 1885. 

; Br. Ijindo Ferguson gave a midroseopioal demonstration “ On the Pro- \ 
' paration of Sections of Bones and Teeth.” 

Professor Ulrich gave a microscopical demonstration “ On the Prepara¬ 
tion of Bock Sections.” 


Eighth MEETmG# ,8ti^ 1885. ^ 

Dresident, iu the chair. 

Professor Parker exhibited a pair of, very fine trout from Lake Waka- 
tipu, stuM by the Muse>im taxidermist. , 

: Dr. Hpck^n^s lecture ” On The Early History of 'New Zealand ” was 
postponed until the next meeting. . 


: NmTH^MBETING. 22»d SepUmPeff 1QB5, 

:: ; Scott,ih the chair. 

Dr. Hp^n rgave the fourih of his series of lectures ” On The Early 
i ■'HiatOrv/of'NeW'Zeflland.”'' ' 
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Tknth Meeting* 18f/^ October, 1885. 

Professor Scott, President, in the chair. 

Pii’per,—^*' Regarding Evolution the Previous Question of 
Science,” by the Eov. J[)r. Macgregor. 


Annual Meeting. 10/^ Novetnher, 1885. 

Professor Scott, President, in the Chair. 

Papers ,—Critical List of the Crustacea nialacostraca of New 
Zealand,” by G. M. Thomson and C. Chilton. {Transactiom, p. 
141.) 

Professor Parker exhibited some botanical models made by 
him, also a number of stuffed fishes and prepared skeletons, 
which were to be sent from the museum to the Colonial and 
Indian Exhibition, 1886. • 

, , , AiisTiuctr OF Annual Refort. 

Eleven meetings have been held during the session. At four of these 
original, papers were read. 

During the session a resolution has been passed affirming Ihe desira¬ 
bility of a re-iaspe of the phanerogamic portion of the “Kew Zealand 
Flora.” A resolution has also been adopted on the question of the preser¬ 
vation of the tuatara. 

Seven new members have been elected, making the total number 107. 

The receipts of the session, including a balance of £97 8s. 3d. from last 
year, amount to £216 5 b. 3d. The expenses, including £12 paid as a con¬ 
tribution of Is. 6d. per member, towards the expenses of the ** Transactions,” 
amount to £187 5s., leaving a balance of .£29. Os. 3d. The reserve fund in 
the Dost Office Savings Bank is now £193 Ss. 8d. 

; Election of Office Beabers foe 1886.—Prmdmi —Pro¬ 
fessor Parker; Vice-presidmts— Dr. Hockin and Mr. G. M. 
Thomson ; lionorarg Secretary PvoiesBor Scott; Monofary 
Tremurer^MT, J. 0. Thomson ; Obw/i<;e7—Alexander Wilson, 
M.A., Dr. Petrie, M.A.j D. Oolquhoun, M.D.,, E. R. Ohapmah, 
J. Do Zouohe, M.D., H. Skey ; 

ITie retiring President delivered an address. 

Abstract. ■ 

In the course of ,a general review of the work of the, New Zealand 
Institute during tlie last seventeen years, he specially .dealt with the 
science of anthropology, pointing out that the ethnological papers in 
the “ Transactions’V deal mainly with the Native race-—the Maori—and 
much vahmbl© information is to be found soattored through the volumes. , 
In some respects this is all that ooiild be desired, but spnae important 
questions are passed over almost in silence. The numerous papers of 
Ootoso and others tells us much of their habits, history, traditions, and 
language ; but no one has as yet taken up systematically the subject of 
Maori anthropometry, Here in the South Island we are placed at a: great 
disadvantage. We have few Maoris, and these have largely fetCrmarried 
, with the white race; but in the North Island the Maori, though.rapidly 
decreasing, according to almost all authorities, is still numerous, and. it4s 
to be hoped that someone will put on record a careful set of obsemtions Of 



430 Proceedings. 

tMs kind before it is too late. This, one of the finest of the savage races, ' 
ought not to be allowed to pass into decadence before this is done. There 
are four papers of an anthropometric character in the “ Transactions.’’ 
Three deal with the colour sense of the Maori, and to these I shall refer 
again. One, read before the Wellington Philosophical Society by Mr, Knox, 
gives a short description of the skeleton of an aboriginal Chatham Islander. 
It is printed in volume v., ami it is cpiite within our power to write papers of 
this kind down here. We may not have the living Maori, but wo may 
surely have his bones, at least his skull. Much may be learned from a series 
of careful measurements of the skull alone, and this is a branch of the 
subject to which I shall willingly devote myself when opportunity^ offers. 
But I find that Maori skulls are not easily got. Collectors of Maori relics 
usually iook on skulls as curios, and hoard them up in little private 
museums, where they He hidden during the collector’s lifetime, and after 
his death, not at all improbably, are lost, or, being unauthonticated, become 
useless for the purpose i speak of. There is nothing to prevent amateurs 
measuring and recording the skulls in their collections; but since Broca’s 
time craniometry has become a not particularly easy matter, and the in¬ 
struments required are expensive. It is, of course, a simple enough,matter 
to take certain measurements of a skull, but the great value of an inquiry 
of this kind lies in the results being such as may be compared with the work 
of others. Thus all measurements ought to be dotie in the same way, and 
modern anthropologists almost invariably follow the directions of the dis¬ 
tinguished Frenchman I have referred to, and for this system of measure¬ 
ments a number of special instruments are required. I hope the time will 
come when I shah be in a position to publish in our “ Transactions ” some 
addition to our knowledge of this subject. The other three papers are 
devoted to the colour sense of the Maoris, of their power to appreciate mid 
distinguish colours,, One of these, by Mr. Stack, is published in volume xii. 

. The remaining t wo, by Mr, Oolenso^ are to be found in volume xiv. Perhaps 
a brief allusion to those papers will not be out of place. Some years ago 
a theory was propounded that primeval man was colour-blind, that the 
world to his sense of vision, was dull, and grey, The slty gave him r no 
sense of blue; for him fchere.wus no; green in the: forests, too yellow, no rod 
in the flowers or the sunsets V these and the rainbow aflected our ancestors 
as but mixtures in vai^hg proportions of black and white. That as the 
centuries passed on our colour sensations gradually, came to us, first 
red,\then orange, then yOUow then green, then blue. That the Homeric 
Greeks were at thb stage o£ being able to distinguish red and yellow With 
their shades and’mixtures, the second stage of the evolution of the colour 
sense according to this theory. From that day to this the education of tins 
sense has gone on continuously, and we are now able to see the range of 
colour from red to violet, but much of the spectrum is yet unrnastered, 
The principal supporters of this theory are Mr. Clladstpno aud 13r. Magntis, 
a German Oculist. It is mainly by philological arguments that they 
endeavour to convince us of the truth of their theory, but it would bo out of 
’ place to discuss the! question now, suffice it to say that much was written on 
both sides in 1877: and 1878, and that two of the papers were read by Mr. 
Stack. If cultured Homeric man had a feeble colour sense, if groen and 
blue had hot then emerged froni tlm pervading grey, then savage man of the 
present day will also most probably to, some extent bo colour blind. Mr# 
Stack, therefore, gives us the result of his years’ experience of the' Maoris 
in tips matter. Unfortiinately, he looks at this bxperionao in the light of 
the new, discovery, and tries ti) make the two agree. The result is curious. 
He states decidedly that the Maoris have a veiy feeble colour sense in all 
coloursVbut though they are in advance of the bcMogers of Troy, in that they 
have a certain slight, appreciation of gi'oen, they were till quite lately still 
folind to blue, the colour they use in tatooing; also that on the arrival of the 
■ Burop^ns. they ^ reveoied to them the entire scale of colour. 

. is noiobnTOoing, and id m interesting as being tlie cause of 
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Mr. Oolenso’s contributions. The conclusions arrived at were so much at 
variance with what he had been led to believe from his exceptional experience, 
that he felt he must not let them pass uucontraclicted. The result is a very- 
valuable contribution to Maori anthropology. He shows, to me most con¬ 
clusively, that so far from the Maoris being deficient in sensibility to colour, 
they are in advance of most of us in that respect, He gives us instances 
from Iris own experience of this, and he tabulates a list of 80 words and 
phrases meaihng red and its various modilioatious. He is very far indeed 
from believing in the blue-blindness of Mr. Stack. Indeed, one cannot read 
his paper and have any serious doubt as to the Maori possessing, and having 
possessed before the advent of the Europeans, a fine perception of colour. 
In this they agree with other savage races—races whose very existence often 
depends on their ability to note minute variationa in colour. Mr. G-rant 
Allen, who, in his interesting work on the evolution of the colour sense, 
gives a careful adverse criticism of the Gladstone-Magnus theory, publishes 
the result of an extended inquiry into the colour perception of existing un¬ 
civilized races. He sent out circulars to competent persons, missionaries, 
•Government officials, and others, in all parts of the world, requesting 
answers to twelve questions regarding the colour sense of the savage people 
amongst whom they were living. The answers received “ bore out in every 
case the supposition that the colour sense is, as a whole, absolutely identical 
tliroughout all branches of the human race.” To complete our knowledge of 
the Maoris in this respect, and to make it more definite and exact, it would be 
well for someone to test a large number of them with some good colour test, 
such as Holmgren’s wools, This could easily be done by anyone. Nothing 
but care and patience are required, but the results would be well worth 
recording. . , . I cannot let you go without alluding to the gaps that 
death has made in our ranks during the past year. Two of my predecessors 
in this chair, Mr. Arthur and Mr. Montgomery, have, like the runners of 
old, handed on the torch of life to others. These gentlemen were well- 
Icnown and valued members of the Institute, and to both we owe regret and 
gratitude. Members of our body for a number of years, from first to last 
they had the interests of the Institute at heart, and in the various capacities 
of President,‘Vice-president, and member of Council, they were intimately, 
associated mth the many details of its management. Mr. Arthur was one of 
our, oldest and most active members. He joined the Society in ISOO, the 
year of its birth. From 1878 continuously till his death he was a member 
of the Council, or Committee of Management. He was Vice-president on 
two occasions, in 1878 and 188!1, and he was our President in 1882.: It will 
be long before we forget his enthusiasm as a worker in that branch of 
science to which he devoted his leisure. To it several, of the volumes of the 
** Transactions ” bear worthy and lasting witnessi I do not think I go too 
far, or under-estiinate the work of others, when I say that the success of fish 
culture in Otago is mainly due to Mr* Arthur’s zeal and fostering care, Mr. 
Arthur’s’ papers in the ”Transactions’’ bn fishes show where his tastes 
lay. Up to the last he lost no opportunity of observing and recording what 
lie could of our fishes, native and introduced. Of literary tastes, Mr. Mont¬ 
gomery did not contribute much in' the way of papers to our proceedings. 
iUit rnuch hclpCul work nniy be done in an organisation such as oursh, 
other ways, and in such Mr. Montgomery was always ready and willing to 
ttHBist. He joined the Society in 1877, and as President , in 1883, Vice- 
proBidcutin 1881 and 1881, and as member of Council from 18711, he did 
good work for us, heartily vloing what came to his hand to do, 
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Abstbaot Off NiNEraNTH Annual Bbtobt* 

The number of members on the roll is 93, and the total receipts, including 
a balance of £65 13s. 3d., carried forward from last year, amounts to £204 
13s. lid. The expenditure has been £181 IGs. lOd., of which £57 Bs. 9d. 
has been spent on additions to the Library and Beading-room. The 
balance in hand and outstanding, credits, after deducting liabilities, is 
£46 7a. Id. . 

During the year there have been eleven meetings of the Committee for, 
the transaction of business. 

Election op Oppioers por 1885-86.— President—T. 0. W. 
Oroft ;^ Vice-president —J. 1^. Will; Treastirer —0. E. A. Broad; 
€ovmittee—W, A. Spence, Wm. Kenny, Jno. Nicholson, H. Ij. 
Eobinson, A. H. King, 0. Horgan, E. B* Sammons, J. W. 
Soiiter, G. Clarkson, Captain Bignell, James Park, Eev. IL 
Govld; Secretary— 
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Fiest Mbbting. 8th June, 1BS5. ^ 

The President, W. Oolenso, F.L.S., in tlie chair. 

The President gave an opening address.- 
Papers.—1 . “On the Eev. j. Pearson’s Method of Computing 
Solar Eclipses, and Ocoultatioas,” by J. Harding. 

2. “On some Structural Peculiarities in the Sun-Fish (0. 
mla) recently captured at. Napier,” by A. Hamilton, of Petane, 
{Transactions, p. 186.) . ' - . ^ 

A list of specimens received by the Curator for the Museum 
since the last meeting was then read. Amongst them was the 
baleen of marginata; the stuffed head of a 'Bea- 

..'Ebopard SQ^ iStenorhyni/ips leptonyw), from Porangahau, pre¬ 
sented by Eev. F, E. T, Simoox. ■ : _ 

."The Hon. Secretary, also showed a dried specimen of the 
Hammer Shark {Z. mlecolm), procured at Port Ahuriri, and a 
collection of fossils from Takapau. 


Second MEBinfG. 18th July, 18&5. 

The President, W. Col6nso, F.L.S., :in the ehafr 

• Papers.—1. “On the Crypto^amie Flora of New Zbaland,”' 
by W. Golenso, F,L,S. .(Pransacabns, p. 219.) : 

,: 2|- n Notes on the recent Solar Eclipse,” by J. Goodall, 
pPransfl«'«wMs, pv'875.).‘: '■ ' 

8. Address by Thomas. Tanher,: (the Tice-Presiden^ 
the Solar Eclipse,” as observed by him at. Wood^^ 

d, Ah Article by. Mr. E. 0. Harding,’.‘‘ On the Phenomena 
observed at, Dannevirke, eonnected with: the recent Solar 
EcHi)se.”.;.^‘_" T '■ X '■ 

The Tico-presidont illuBtrated Ms remarks by a large diagram, on the 
black-board, and the other notes were aoooiupanied by diagrams.:. 

Iilri draydon, a visitor, exhibited a beantiM- diagraai ol the ooH)na, B« 

■■ observed by him. ■ ■ 

Mr. doodah illustrated hie remarks OQ'the spedtrosoc^ie peoaiiatdtieB 
: . ot the oorona by exhibiting a speotrosoopei . ■ 

' .The, speoimens exMbited at tMs ineeting ware numerous, aMongst; 
btbers The eggs and young of a species of ;Pfta8»w,;by the President.: 
{2)' The apex of the lower jaW of a doosebeak Whale fflytbdim), showhig the 
small imbedded teeth. (3) A photograph of a yoxmg Tike 'Whale 
rostrata}, killed at Port Ahuriri, (4) Some patasiho barha^es (Ooronr&t 
ialakarii), having CmJwderm auriitd. growing on thelA. These': wem ' 
....'exMbited by the Hon. Seeretaxy', Mr. Sanmtcn.''-' 
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Thtct) MEEima. 12^A October, 1885. 

The President, W. Oolenso, P.L.S., in the chair. 

1. The President delivered a very interesting address “On 
the various X>egends and Stories current among the Maoris 
relating to the Sea and Sea Monsters.” 

2. The Hon. Secretary exhibited a number of specimens 
recently deposited in the Museum, among others a specimen of 
a Flying-fish fix>m the Bay. 

A number of interesting fossils were exhibited, which had 
been collected from Pareora beds at the Upper Mohaka, in¬ 
cluding fine specimens of Fldbellum drculare. 


Foukth MBBTiNa. 9th November, 1886. 

The President, W. Oolenso, F.L.S., in the chair. 

Paper. —1. Eemarks “ On Feathers of two Species of Moa,” 
by Taylor White, Esq., of Glengarry. {Transactions, p. 99.) 

2. An Address by the Hon. Secretary, Mr. Hamilton, “ On 
the Oircumstances attending the earl^ Discovery of Moa Bones 
in New Zealand, and their Identification.” Mr. Hamilton iUus- 
trated his remarks by reference to a nearly complete skeleton bf 
a Moa, deposited in the Museum of the Institute. 

8. The President exhibited sorhe remarkably fine specimens 
of. moa bones from the North Island of New Zealand, which had 
recently: been reported on by Dr. von Haast, and found to 
possess, great interest.; . 

4. Mr. Oolenso then gave an address On some other Extinct 
Birdsi ihore particularly the Dodo and the Great Auk.” 

Nunierpus botanical specimens from the Seventy-mile Bush 
were exhibited by the President and the Hon. Secretary. 

Mr. White's paper was illustrated by specimens of moa 
feathers, and by two coloured drawings of the most noticeable 
feathers. 


Fn'iH MEBTine. lith Deceadter, 1886i 
The President, W. Oolenso, F.L.S., in the chair. 

Fapers.—l. ** On Olianthus pmiceus, Sol.," by W. Oolensoi 
F.D.S. (2VaM»«etion», p. 291.) 

2^ On the Bones of a new Species of Sphehodon (S’. 
di^ertim) Ool.,” by W.: Oolenso, F.L.S. (rfajwaetfcwe, p. 118.) 

V 8. “ OnsoinenewIndigenousHants,”by W.Oolenso, F.L.S. 

p. 266.) 

4i “ On Some Introduced Plants " recently bbs^ed by W, 
iSolehSb, F*D.S. ^ 
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5. The Hon. Secretary then read a list of the specimens 
added to the Museum, and gave a short address on the desira¬ 
bility of the study of Natural History, if only as an intellectual 
recreation. 

The President then reviewed the wk of the session, and at 
the close a vote of thanks was passed to Mr. Oolenso for his 
valuable papers. 

At the close of the meeting, Mr. Goodall exhibited some 
diagrams of tbe recent solar eclipse, published by the Surveyor- 
General. 


Annuaii Meeting, ith Fehruary, 1886. 

Absibaot op Annual Ebpobt. 

An account of the ciioumstances attending the removal of the property 
of the Society to their new premises, and drawing attention to the estahliah- 
ment of the Museum. The Library and donations of books. The number of 
members now on the roE is 149,28 having been elected during the year. The 
audited statement of acoounts shows a balance in Treasurer’s hands of £. ; 
fixed deposit in bank, £150; and considerable arrears of subscriptions. 
The expenditure for the year: was £ , principaEy on museum fitting, and 

. expenses connected with removal. 

Kve meetings only have been held, at which nine papers have been 
read, and seven addresses and lectures dehvered. 

Ten Gounoil meetings have been held. 

Appended to report of CounoE is the Curator’s report on the additions to 
the Museum during the year. 

Election of Offiobrs fob 1886.—President—W. I. Spbncer; 
Vice-president—J, Goodall, M.LO.E.; Ooundl —^H. Hill, E. 
W. G. Sturm, S. Locke, N. Heatb, J. T. Carr, A. P. Sbeath; 
ffoB; Secretary md Cnrcaor-k. Hamiltoh; Hon. Treasurer —J. N. 
Bowermaai; —T.K. Newton. 
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Annual Meeting. %tk January ^ 1886. 

Austbaot of Annual Beport. 

During the year six general meetings were Md, at which the following 
papers were read 

1. ** On the Discovery of a Crystal of Platinum in the 
Orepuki Black-sand,” by Mr. W. S. Hamilton. {Trwmactiom^ 
p. 402.) 

2. ‘^On Sound,” by Mr. A. Ireland. 

8. ** On the Geology of the Bluff District,” by Mr. W. S. 
Hamilton, 

4. <^On Optical Illusions,” by Mr. G. Baker. 

5. ** On Romance and Sensationalism,” by the Rev. H. 
Stocker. 

6. On Respiration,” by Dr. Macpherson. 

. 7. On Encrinites and Crinoids,” by Mr, E. Webber. 

8. On Blood, and the Oironlation,” by Dr. Olosa. 

9;‘‘ On Population,” by Mr. A; M , 

The Oounoil arranged with Mr. Daniel for a course of popular lectures! 
oh “ Chemistry.’^ The attendance at these lectures, although not largo, wan 
encouraging. 

The Council also assisted in organising, a eoui’se of leotures on literary 
subjects, given during the winter, months by Messi*s, Brown, Wilson, and 
Waddell, of Dunedin, and Messrs. Gammeh, Blanchflowor, and Galbraith, 

■ of InveroargilL '■ ' ■ 

According to a; resolution earned at last annual meeting, the Bub- 
soription has been reduced to half-a-guinea to those members who do not 
take the volume of ** Transactions.” This, as yet^hasded to no 
the toll of members. In the year 1884,, 68 members paid one guinea each, 
Ini886,17 members paid halLa-guinea each, and Sf rnemb^ 
,each,'maldttg'atotalof^47 16s.^6d.;.' 

; .The Liwary of the Institute has received a number of how works by: 

g urchase, and by generous donations of valuable books from the BurVey 
department of,the. United Stto Government, and the Victorian Goym* 
'■meni.■;,„r.- "■'■ ’ "" 

: Including a balahoe of £67 8s. 6d^ brought forward, the totalincomo has 
been £12Ll9s. ;Ud,, of which £16 16s. is the proceeds of the course of 
lecturesi ThAexpenditure has boon £4016s. 8d., besides which there is an 
, cmtstanding acdotint for^b , 

, ; EijscTtoN or 1886.--r.prmW<;nf-r'Pr, Galbraith j 

?am Archdeacott Stocker.; Ctec'/i--- 
BaiieyV ■ Close; 

E. Webber. 



NELSON PHILOSOPHICAL SOCIETY. 


Annual MBEiiNa. 8th October, 1885. 

The Bishop of Nelson, President, in the chair. 

New Member. —Mr. Alfred Jones. 

The Secretary’s report showed that during the year 9 ordinary and 10 
Council meetings had been held, and that 9 original papers had been read 
before the Society. During the year 17 new members and two associates 
had been elected, and the total number stood at 95 members and three 
associates. 

The 'Treasurer’s report showed that the receipts for the past year had 
been £76 9s. 6d., and the expenditure £9119s. 4d. 

Bleotion of Opfioees fob 1885-86 .—President — A. S. 
Atkinson ; Viee-presidents—The Bishop of Nelson and J. Meeson, 
B.A.; S'eoretari/--Dr. Coleman; Treasurer—k. K. Somerville; 
Comicil—'Dr. L. Boor, Dr. J. Hudson, J. Holloway, J. S. 
Browning, and W. S. Littlejohn; Curator —Dr. Hudson. 


2nd November, 1885. 

A. S. Atldnson, President, in the chair. 

Papers. —1. “ Observations on the Eecent Solar Eclipse,” by 
the Bishop of Nelson ; (2) by J. Meeson, B.A.; (3) by Dr. Cole¬ 
man; (4) by the President; (5) by Dr. Hudson. {TransacUom, 
p. 875.) 

6. “A Bain Chart for the Year,” by the Bishop of Nelson. 

The Bishop of Nelson was nominated to vote at the election of a 
Governor of the New Zealand Institute. - 


^ ^thDeeenftber,188B, 

A, S. Atkinson, President, in the chair. 

Papers.-^!. “ On Telegraphy,” by J. C. Lookley. 

2, “ A Description of the Stalactite Caves at Oollingwood,” 
by J. S. Browning. 
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NOTES ON THE WEATHEE DUEING 1886. 


Jantjahy.—O n tlie whole, showery weather, but total rain under the 
average; temperature at all stations less than average; some bright, pleasant 
days; winds moderate. Earthquake felt in North on 16th, at 6.10 p^m., 
‘slight, N* and S. 

Ebbbuary.—E xcept in South, the rainfall has been muoh less than the 
usual average for this month, and , the weather on the whole has been fine, 
wit^ light variable wind. Earthquake felt on 19th, in North Island, at 8,80 
a.m!; very, alight; brilliant meteor on 20th. 

March.— Generally a wet, unpleasant month, with frequent squalls and 
cold weather. 

Abril.— Fine weather, with generally li^t wind and small rainfall. 

May.—S howery weather ,during this month, but no very heavy falls of 
rain. .Wind, on the whole, moderate; teihperature, below average. 

June.— Fine 'leather during this period for time of yeilr; little rain, and 
moderate or light wind; temperature rather above the average. ‘ 

July.— Weather about the average ior time of year. Earthquakes at 
Wellington, 18th, 9.43 p.m., and on 26ti, 7.60 p.m.,; SHght; also at XiinCp^^ 
on 26tfi, at samhtime, sHght, : : 

Atrexjsr.—Bain rather under the average, and, on the whole, seasonable 
weather, though some severe days expeidenced in the South, with strong 
winds. Earthquake at Wellington on 6th, at 6.10 p.m., rather sharp. 

SErYEMBER.—Generally fine weather during this month, with small 
rainfall, and about the average temperature. 

October.— On the whole, fine for the time of year, except rain in excess 
at Wellington and squally weather; temperature about the average. Meteor 
oh 20th, to eastward. 

generally at all stations during the month, with 

naoderate winds* 

December.— Very fine weather at all places, the rainfall considerably 
under the awage; and the temperature was less than the usual average for 
this month* Earthquake reported on 18th, at T.16 a.m,, and on the 20th, 
at 7.20 a*m., at WelliQgton. 
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Babthquaees reported in New Zealand during 1885, 


Place. 

January. 

February. 

March. 

April. 

May. 

1 

July. 

August. 

September. 

October. 

November. 

December. 

Total. 

Woodville .. 

16" 












1 

Hawera 

,, 


20 



# « 

,. 


,, 




1 

"Ppilding 







26" 






1 

Patea *. 







26" 



* * 



1 

Foxton 

.. 



• 

9 

» * 


5 





2 

Wanganui.. 

16* 



• 


• « 



, * 




1 

Wellington 

16 

io 





18,26 

5" 




is* 

6 

Blenheim • • 

16" 






26^ 



ii 



8 

Nelson .. 

16 

« « 

• 



• • 



» • 


• f 


1 

Boss 






20» 







1 

Christchurch 

W 





26" 






2 

Ashburton *. i 






26 


27* 




2 

Lincoln 



t 




'26 






1 

Timaru .. 









27* 




1 

Westport ,, 1 

'■*» i 

26" 


’ , ,1 



26" 






2 

Creymouth 






26* 






1 

Kumara ,, 


25"^ 











1 

Hokitika •» 


26" 





26* 






2 

Oamaru *. 


27" 










26" 

2 


The figures denote the day of the month on which one or more shocks were 
felt, Those with an asterisk afiixed were described as smart, those 
with a dagger as severe shocks* The remainder were only slight 
tremors, and no doubt escaped record at most stations, there being no 
instrumental means employed for their detection. These tables are 
therefore not reliable as far as indicating the geographical distribution 
of tho shocks* 
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